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WGN, the Journal of the IMO 38:6 (2010) 175Editorial � Geminids galoreJavor Ka
I have been looking forward to the 2010 Geminid maximum sin
e the beginning of the year. In my view, theGeminids are the best annual shower, be
ause of their high meteor rate, long-lasting maximum, and usefulelevation of their radiant almost all night long. This year, observers in Slovenia were very fortunate with theweather � after a long spell of over
ast sky with lots of pre
ipitation, the nights from De
ember 9 to 15 wereat least partly 
lear. I took advantage of the situation and observed with several friends for �ve 
onse
utivenights from De
ember 10/11 to 14/15. The 
onditions were quite brutal, as expe
ted for De
ember nights � fromtemperatures dipping down to −17◦C to snow-
overed roads. Nonetheless, I braved the 
onditions for more than13 hours of e�e
tive observing time and re
orded more than 900 meteors, mostly Geminids. The most produ
tivenight for me was De
ember 13/14 with rates up to 18 Geminids per 6-minute interval under an LM 6.4 sky. Ala
k of bright meteors was noted. We hoped for a brighter display the next night, but ended up under thi
k 
irrus
louds. We did see a number of bright Geminids through the 
louds, though.I hope you will enjoy the last issue of WGN Volume 38. For the next Volume, I en
ourage you to submityour observations and results of analyses related to meteors for publi
ation in our Journal. Also, I invite you tosend in meteor-related photographs that we 
ould use on front or ba
k 
overs.Finally, I wish all our readers delightful holidays, a happy and prosperous New Year, and 
lear skies!IMO bib
ode WGN-386-editorial NASA-ADS bib
ode 2010JIMO...38..175K
From the Treasurer � IMO Membership/WGN Subs
ription Renewalfor 2011Mar
 GyssensWe invite all our members/subs
ribers to renew for 2011. The fees are as tabulated below. We are happy thatwe 
an o�er WGN at the same 
ost as last year. From 2011 onwards, we also o�er an ele
troni
-only subs
riptionat 5 euros or 10 dollars less than the standard rate.IMO Membership/WGN Subs
ription 2011Ele
troni
 + paper with surfa
e mail delivery: ¿26 US$ 39Ele
troni
 + paper with airmail delivery (outside Europe only): ¿49 US$ 69Ele
troni
 only: ¿21 US$ 29Supporting membership: add ¿26 add US$ 39It is possible to renew for two years by paying double the amount. General payment instru
tions 
an be foundon the IMO's website, http://www.imo.net.When you renew, give a few minutes of thought to be
oming a supporting member. Every year, the IMOhelps a
tive meteor workers to attend the annual International Meteor Conferen
e, who would otherwise not havebeen able to 
ome. Our ability to provide this help depends primarily on the gifts we re
eive from supportingmembers! Another way to help meteor workers with limited funds is to o�er them a gift subs
ription.We already thank all our members that will renew for their 
ontinued trust in our Organization!IMO bib
ode WGN-386-gyssens-renewals NASA-ADS bib
ode 2010JIMO...38..175G



176 WGN, the Journal of the IMO 38:6 (2010)Conferen
esIMC 2011 in Sibiu, RomaniaValentin Grigoreon behalf of the Lo
al Organizing CommitteeAfter another very su

essful International Meteor Conferen
e (IMC), in Armagh, Northern Ireland, the nextIMC�the 30th edition already!�will take pla
e in Sibiu, Romania, from 2011 September 15th (Thursday evening)to 18th (Sunday lun
htime). It will be organized by the SARM (the Romanian So
iety for Meteors and Astron-omy), the national astronomi
al so
iety of Romania, who also organized a su

essful IMC in 2000 at Pu
ioasa(see http://www.imo.net/imo/im
/2000 for more details on that past event).Sibiu is an important 
ity in Transylvania (a histori
al region in the 
entral part of Romania) with a pop-ulation of 150,000. It is lo
ated at 280 km north-west of Bu
harest and is one of the most important 
ul-tural 
enters of Romania. The old 
ity of Sibiu was ranked as �Europe's 8th most idylli
 pla
e to live� byForbes magazine and was designated as European Capital of Culture for the year 2007, in tandem with Lux-embourg. A video presentation of Sibiu and its surrounding area was posted by the SARM on YouTube athttp://www.youtube.
om/wat
h?v=GH_OgFnwwA8. A full des
ription of Sibiu 
ity is available on Wikipedia athttp://en.wikipedia.org/wiki/Sibiu. The organizers intend to organize the 
onferen
e ex
ursion on theTransf g r ³an highway, with lun
h at the Bâlea Restaurant lo
ated on Bâlea Lake, a gla
ier lake situated at2034 m altitude in the F g ra³ Mountains. A short video on this famous road is posted at the following link:http://vimeo.
om/18001861.The parti
ipation fee for the 2011 IMC, in
luding full board, is 
urrently set at 155 EUR.Further information about the IMC 2011 will be published in the February 2011 issue of WGN (WGN 39:1)and, by that time, also posted at http://www.imo.net/im
2011. The Lo
al Organizing Committee 
an be
onta
ted through Valentin Grigore, e-mail: sarm.ro�gmail.
om.IMO bib
ode WGN-386-grigore-im
ann NASA-ADS bib
ode 2010JIMO...38..176G
Call for Future IMCsJürgen Rendtel and Mar
 GyssensRegularly, the IMO Coun
il sends out 
alls for organizing future IMCs. In this way, the Coun
il wants to avoidthe situation that no spontaneous proposals is o�ered, with as a possible undesirable 
onsequen
e that we mighthave a year without IMC. To give interested parties full opportunity to prepare themselves, we have de
ided topublish the 
all for the next IMC already now. It will be repeated in the February issue of WGN.Hen
e, this is a formal 
all for organizing the 2012 IMC, as well as later editions. Typi
ally, an IMC issupposed to take pla
e around the third week of September, from Thursday evening (arrival of the parti
ipants)to Sunday lun
htime (departure of the parti
ipants).Proposals are due 2011 June 1, and should be sent to the President, president�imo.net, preferably inPDF-format.The IMO Coun
il will normally de
ide on the proposal to be a

epted in 2011 September, at the IMC inSibiu, Romania. The Coun
il may take advantage of the intermediate time to ask for 
lari�
ations or additionalinformation from the 
andidates.From past experien
e, we know it is often di�
ult to 
hoose between several proposals. If multiple proposalsmerit the opportunity to host an IMC, the Coun
il will 
onta
t su
h 
andidates to ask them to retain their
andida
y for the next year. If in the next round the Coun
il must de
ide between equally worthy proposals,priority will be given to the older one.There are no forms to soli
it for the 2012 IMC or subsequent editions, but your proposal should at least
ontain the following elements:1. Who are you? Who is going to be the lo
al organizers? Whi
h lo
al, regional, or national astronomi
alorganization(s) is/are ba
king you up? What is your experien
e with meteor work? Have you been involved
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tive parti
ipant or as 
o-organizer? Do you or the organization(s) to whi
h youbelong have experien
e in organizing events that 
an be 
ompared to an IMC?2. Why do you want to do it? What is your motivation for wanting to organize an IMC?3. Where do you want to do it? At what lo
ation do you want to organize an IMC? Why is this a goodlo
ation? Can it easily be rea
hed by plane, publi
 transportation, and/or 
ar? How many hours is it bypubli
 transport from the nearest major international airport? Provide a few pi
tures of the lo
ation, or, aweblink to su
h pi
tures.4. At what venue are you going to hold the IMC? Preferably, le
tures and a

ommodation should beunder the same roof, but there is no real obje
tion to the le
ture room being at a separate lo
ation withineasy walking distan
e from the a

ommodation. Des
ribe the a

ommodation at your disposal. Preferably,add an o�er from the hotel and/or the institution providing additional a

ommodation to prove that thevenue you propose is indeed available and that the pri
e is within the limits of your budget (see below).Provide also a few pi
tures of the a

ommodation, or, a weblink to su
h pi
tures.5. What will it 
ost? Draft a preliminary budget for the IMC proposed. Mention all sour
es of in
ome,in parti
ularly sponsors or subsidies. Take into a

ount that the pri
e per parti
ipant should not ex-
eed 150 EUR by mu
h. Of this amount, 10 EUR must be reserved for produ
ing and mailing the(post-)pro
eedings to the parti
ipants. With respe
t to the expenditures, take into a

ount that the par-ti
ipants must be o�ered full board from Thursday evening, dinner, up to Sunday, lun
h, in
lusive. Of
ourse, le
ture room fa
ilities should be a

ounted for, as well as a 
o�ee break in the morning and in theafternoon. Finally, it is also 
ustomary to have a half-day ex
ursion, usually on Saturday afternoon.Note that, although the IMO provides the servi
e of 
olle
ting the registration fees for you, the IMO willin prin
iple not 
over any negative balan
e that you might in
ur, so, please, draft your budget responsibly!6. Can it also be done in a later year? We 
an only have one IMC every year. It is therefore importantfor us to know if you 
an also make this o�er in a subsequent year. If there are reasons why the appli
ation
annot be postponed, please des
ribe these reasons 
learly! It is imperative that you answer the questionshonestly. Of 
ourse, we understand that you are keen to organize next year's IMC, otherwise you wouldnot have applied, but having a 
lear pi
ture of the real time 
onstraints of all the 
andidates is a serioushelp for the Coun
il to make the best de
ision possible!Of 
ourse, you may add to your appli
ation any information or 
onsiderations whi
h you think may in�uen
eyour 
andida
y favorably. In general, however, help the Coun
il in seeing the wood for the trees! While it isimportant that your appli
ation is 
omplete and addresses all the issues mentioned above, please do so 
on
isely !Avoid beating about the bush with meaningless phrases and be as fa
tual as possible!If you are interested in applying for the lo
al organization of the 2012 IMC, please email the President as soonas possible that you intend to apply by the due date of 2011 June 1. Even though su
h a de
laration of intentis not a formal 
ommitment, it is an indi
ation for the Coun
il as to how many appli
ations may be expe
ted:based on this information, the Coun
il may a
tively soli
it additional 
andida
ies.We hope to re
eive many 
andida
ies!IMO bib
ode WGN-386-rendtel-futureim
s NASA-ADS bib
ode 2010JIMO...38..176R
Details of the Pro
eedings of the International Meteor Conferen
e,Pore£, Croatia, 2009Communi
ated by �eljko Andrei¢ and Javor Ka
In 2009, the International Meteor Conferen
e (IMC) was for the �rst time held in Croatia. Those who haveattended an IMC will know that they present many high-quality papers on a wide range of meteor subje
ts. Thismaterial is less well known outside the 
ir
le of 
onferen
e-goers, however. To make it more widely available, weare publishing brief details of all IMC 2009 papers here.IMO bib
ode WGN-386-im
2009-abstra
ts NASA-ADS bib
ode 2010JIMO...38..177A



178 WGN, the Journal of the IMO 38:6 (2010)Those who attended the Conferen
e will already have the Pro
eedings. Others 
an order them from theInternational Meteor Organization: details are in the lower half of the inside ba
k 
over of this Journal and onthe IMO website http://www.imo.net/imo/publi
ations.Re
ent shower 
al
ulationsD.J. AsherMeteor shower predi
tions are now a
hieving 
onsiderable levels of su

ess. Re
ent examples in
luded the a
tivitypeaks in the 2009 Perseids and Leonids providing good mat
hes to fore
asts made by various meteor astronomers.It 
an also be shown, from orbit geometry 
al
ulations 
ombined with knowledge of meteoroid eje
tion pro
essesfrom 
ometary nu
lei, that young dust trails in di�erent streams have di�erently shaped 
ross se
tions, andtherefore di�erent outburst a
tivity pro�les when the Earth en
ounters them. Whereas Leonid trails have some-what ellipti
al 
ross se
tions in the e
lipti
 plane, Perseid trail 
ross se
tions resemble � to those with su�
ientimagination � the shape of legendary forest 
reatures.Digital All-sky 
ameras V: Liquid Crystal Opti
al ShuttersFelix BettonvilIn this �fth paper about digital All-sky 
ameras I present a Liquid Crystal Opti
al Shutter that 
an be used fordetermination of the velo
ity of meteors. The aim is to modulate the shutter signal with a sinusoidal fun
tionand use frequen
y analysis to 
ompute the velo
ity.Comparative analyses of visual and video observation of Perseid Meteor Shower in 2008Vilena Veliki¢ and Nevena Milutinovi¢Perseid Meteor Shower is shown to be the most suitable one for 
omparative video and visual analysis. Sin
e theidea of 
alibrating these two methods exists for some period of time, our data from year of 2008 has shown tobe the most pra
ti
al one for analyzing in order to start answering the question � is 
alibration possible? After�nishing with our 
al
ulations and 
omparing our results with ones that Japanese Meteor Network and IMOalready have, we 
ame out with results that 
an help leading us to our main goal � 
alibration of video and visualobservations. A 2009 July 28 �reball spe
trumJavor Ka
 and Mitja Govedi£A sensitive video CCTV 
amera was used with the di�ra
tion grating to re
ord meteor spe
tra. On 2009 July28 at 22h59m39s UT, a se
ond-order spe
trum of a bright �reball was re
orded. Eighteen emission lines wereidenti�ed, with the major lines 
orresponding to magnesium, 
al
ium, iron and sodium. Only four faint emissionlines 
ould be attributed to the atmospheri
 elements, probably due to the low meteor atmospheri
 velo
ity.The Se
ond Year of Croatian Meteor Network�eljko Andrei¢, Korado Korlevi¢ and Damir �egonCroatian Meteor Network (CMN) was �rst presented to international meteor 
ommunity on IMC2008, and sin
ethen CMN made great progress in its work. In this paper we present a
hievements and developments duringperiod between two International Meteor Conferen
es.Integration of mean orbits of meteoroid streamsRadosªaw PoleskiMean orbits of the meteor streams are most frequently 
al
ulated using arithmeti
 averages of helio
entri
 orbitalelements. Resulting values of orbital parameters do not satisfy laws of 
elestial me
hani
s. This 
ontributiondis
usses the in�uen
e of planetary perturbations on mean orbit 
al
ulated using ve
tor orbital elements.
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 ResultsPrzemysªaw �oª¡dek, Mariusz Wi±niewski, Krzysztof Polakowski, Ewa Wala, Krzysztof Wal
zak and RadosªawPoleskiAn astronomi
al 
amp was organized by Comet and Meteors Workshop during the 2009 Perseids maximum.69 meteors were photographed during four 
onse
utive nights. We found that photographi
 Perseid radiantwas very 
ompa
t and lo
ated at α = 48 .◦7, δ = 58 .◦6. Our main goal was the determination of the radiantfrom single station photographi
 observations, however we also 
al
ulated two double station traje
tories usingadditional data whi
h were send to us by 
asual photographi
 observer from other parts of Poland. Dozens ofradio re�e
tions were observed with simple radio re
eiver, some of them were identi�ed with photographi
 images.Fireball Ko±
ierzyna � 2009.05.31 20:49:38 UTMariusz Wi±niewski, Karol Fietkiewi
z, Przemysªaw �oª¡dek, Jarosªaw Dygos, Mirosªaw Krasnowski andKrzysztof PolakowskiOn the night of May 31, 2009, at 20:49:38 UT an extremely bright �reball o

urred over northern Poland. Three
ameras of Polish Fireball Network re
orded this event. Images from PFN24 Gniewowo was 
ompletely saturatedby meteor �ash. We use data from PFN05 Pozna« and PFN22 Czerni
e Borowe for 
al
ulations. We developMeteor Identi�
ation Software (MIS) to dete
t meteor in series of images, estimate position and luminosity ofthe event. Our software is 
apable to analyse ea
h sub-frame of interla
ed images. Positions determined byMIS software have mu
h smaller dispersion than estimated by MetRe
. Ko±
ierzyna Fireball have no 
han
e toprodu
e meteorite due to high entry speed and 
omposition.Terrestrial meteorite 
raters and their geomorphologi
al, geologi
al and mineralogi
al
onsequen
es: An overviewArnold Gu
sik, Krisztián Mihályi, Dobosi Károly, Szabol
s Nagy, Szaniszló Bér
zi and Henrik HargitaiThe impa
t 
ratering as a leading pro
ess in the formation of the planetary bodies and surfa
es and their geo-logi
al as well as mineralogi
al 
onsequen
es have been summarized in this review arti
le. The purpose of thisstudy is to provide the most important lithologi
al and sho
k diagnosti
 features of sho
k metamorphism a

om-panied with terrestrial impa
t stru
tures. The �rst se
tion of this study gives a brief summary of the formationme
hanism and stages of an impa
t stru
ture as well as a short des
ription of basi
s of the so
k wave physi
sof an impa
t event. The next se
tion deals with the types of terrestrial impa
t stru
tures. The lithologi
alsho
k-metamorphi
 indi
ators, diagnosti
 sho
k features in the target ro
ks and mass extin
tion aspe
ts of theimpa
t events are mentioned in the following se
tions.Meteor Observation and the Light PollutionValentin GrigoreThis paper propose some 
on
rete ways and pro
edures made by �no light pollution� militants (astronomers,e
ologists, s
ienti�
, edu
ational and 
ultural institutions) to 
ombat this type of pollution. Meteor observationsis the most important �eld of astronomy a�e
ted by the light pollution.Aerodynami
al properties of fragments of a meteor body in the terrestrial atmosphereN. G. BarriThere is signi�
ant eviden
e that some fra
tion of meteori
 bodies is destroyed in the atmosphere. The evolutionof the fragment 
loud depends on a large number of fa
tors, among them: the meteoroid's altitude and velo
ityat the moment of breakup, fragments sizes and properties of a body material. The intera
tion of sho
k wavesforming in front of the fragments may lead to both an in
rease and de
rease of the midse
tion area of the fragment
loud (Artem'eva & Shuvalov, 1996). In this work, we 
onsider the inter a
tion of the fragments in a supersoni
�ow. The 
on�guration properties of two spheri
al bodies of di�erent radii are 
onsidered. Via numeri
al simula-tions, we 
al
ulate the pressure distribution in the �ow around the two bodies for di�erent relative positions. We
onstru
t the fun
tions of the 
oe�
ients of transverse and drag for
es from the angle between the 
entral line ofthe two bodies and the �ow dire
tion for di�erent distan
es between the two fragments. We �nd the 
onditionsfor the 
ollimation e�e
t, i.e., fragment in
lusion into the wake of the leading (usually, the largest) fragment. Wesystematize the simulation results for drag and for
es and infer the basi
 aerodynami
 properties of the meteoroidfragments.



180 WGN, the Journal of the IMO 38:6 (2010)Observations of Orionids from BulgariaTodor Dimitrov and Valentin VelkovPresented are results from visual observations of the Orionds and other showers 
arried out in Bulgaria. Radiantpositions of the basi
 a
tive showers are obtained. Re
orded is a possible new radiant in ARI.Observations of Perseids in 2009 from BulgariaDaniela UrumovaPresented are results from visual observations of the Perseids and other summer showers 
arried out in Bulgaria.Radiant positions of the basi
 a
tive showers are obtained. Re
orded is a possible early a
tivity of KCG.Parents of meteors (4)Andrei Dorian Gheorghe and Alastair M
BeathThis essay represents the 
ontinuation of a series inspired from Romanian literature and published in IMC Pro-
eedings. This time the authors analyse a humorous sket
h, written by the greatest Romanian dramatist andhumorist, Ion Lu
a Caragiale, about the instru
tion in the Romanian s
hools at the end of the 19th 
entury.Meteor Beliefs Proje
t: Musi
al Meteors, meteori
 imagery as used in near-
ontemporary songlyri
sAlastair M
Beath and Andrei Dorian GheorgheItems 
olle
ted from 
ontemporary song lyri
s featuring meteori
 imagery, or inspired by meteors, are given, withsome dis
ussion. While not a major part of the Meteor Beliefs Proje
t, there are points of interest in how su
husage may be
ome passed into popular beliefs about meteors.
Solar Longitudes for 2011Compiled by Rainer ArltA 
onversion table of dates to solar longitudes using(Steyaert, 1991) is given as every year. The longitudesare given on the next page; they are only valid for 2011.The 
onversion formulae for any time of the day arerepeated here for your 
onvenien
e.If you want to 
al
ulate the solar longitude λ⊙ of aspe
i�
 time of the day, you may use a linear interpo-lation between two dates. Suppose you have a 
ertainDate and the Time in hours (UT), you get the solarlongitude by

λ⊙ = λ⊙,Date + (λ⊙,NextDay − λ⊙,Date) ×
Time

24 h
.Alternatively, if you want to 
onvert a 
ertain solar lon-

gitude λ⊙ into a time of the day, look up the Date withthe next-smaller solar longitude in the table and 
al
u-late
Time =

(λ⊙ − λ⊙,Date)

(λ⊙,NextDay − λ⊙,Date)
× 24 h.The solar longitudes of 1988�2020 are given intwo-hour in
rements and with three de
imals athttp://www.imo.net/data/solar.Referen
esSteyaert C. (1991). �Cal
ulating the solar longitude2000.0�. WGN, Journal of the IMO, 19:2, 31�34.

IMO bib
ode WGN-386-arlt-solarlongNASA-ADS bib
ode 2010JIMO...38..180A



WGN, the Journal of the IMO 38:6 (2010) 181Solar longitudes 2011. Dates refer to 00h UT.Jan 1 280.05 Mar 1 339.89 May 1 40.14 Jul 1 98.69 Sep 1 158.07 Nov 1 218.05Jan 2 281.07 Mar 2 340.90 May 2 41.11 Jul 2 99.64 Sep 2 159.04 Nov 2 219.05Jan 3 282.09 Mar 3 341.90 May 3 42.08 Jul 3 100.60 Sep 3 160.00 Nov 3 220.05Jan 4 283.11 Mar 4 342.90 May 4 43.05 Jul 4 101.55 Sep 4 160.97 Nov 4 221.05Jan 5 284.13 Mar 5 343.91 May 5 44.02 Jul 5 102.50 Sep 5 161.94 Nov 5 222.05Jan 6 285.15 Mar 6 344.91 May 6 44.99 Jul 6 103.46 Sep 6 162.91 Nov 6 223.05Jan 7 286.17 Mar 7 345.91 May 7 45.96 Jul 7 104.41 Sep 7 163.88 Nov 7 224.06Jan 8 287.19 Mar 8 346.91 May 8 46.92 Jul 8 105.36 Sep 8 164.85 Nov 8 225.06Jan 9 288.21 Mar 9 347.91 May 9 47.89 Jul 9 106.32 Sep 9 165.82 Nov 9 226.06Jan 10 289.23 Mar 10 348.91 May 10 48.86 Jul 10 107.27 Sep 10 166.79 Nov 10 227.07Jan 11 290.25 Mar 11 349.91 May 11 49.83 Jul 11 108.22 Sep 11 167.76 Nov 11 228.07Jan 12 291.27 Mar 12 350.91 May 12 50.79 Jul 12 109.18 Sep 12 168.74 Nov 12 229.08Jan 13 292.29 Mar 13 351.91 May 13 51.76 Jul 13 110.13 Sep 13 169.71 Nov 13 230.08Jan 14 293.30 Mar 14 352.91 May 14 52.72 Jul 14 111.08 Sep 14 170.68 Nov 14 231.09Jan 15 294.32 Mar 15 353.90 May 15 53.69 Jul 15 112.04 Sep 15 171.65 Nov 15 232.09Jan 16 295.34 Mar 16 354.90 May 16 54.65 Jul 16 112.99 Sep 16 172.63 Nov 16 233.10Jan 17 296.36 Mar 17 355.90 May 17 55.61 Jul 17 113.94 Sep 17 173.60 Nov 17 234.11Jan 18 297.38 Mar 18 356.89 May 18 56.58 Jul 18 114.90 Sep 18 174.58 Nov 18 235.12Jan 19 298.39 Mar 19 357.89 May 19 57.54 Jul 19 115.85 Sep 19 175.55 Nov 19 236.13Jan 20 299.41 Mar 20 358.88 May 20 58.50 Jul 20 116.81 Sep 20 176.53 Nov 20 237.13Jan 21 300.43 Mar 21 359.87 May 21 59.47 Jul 21 117.76 Sep 21 177.51 Nov 21 238.14Jan 22 301.45 Mar 22 0.87 May 22 60.43 Jul 22 118.71 Sep 22 178.49 Nov 22 239.15Jan 23 302.46 Mar 23 1.86 May 23 61.39 Jul 23 119.67 Sep 23 179.46 Nov 23 240.16Jan 24 303.48 Mar 24 2.85 May 24 62.35 Jul 24 120.62 Sep 24 180.44 Nov 24 241.18Jan 25 304.50 Mar 25 3.84 May 25 63.31 Jul 25 121.58 Sep 25 181.42 Nov 25 242.19Jan 26 305.51 Mar 26 4.83 May 26 64.27 Jul 26 122.53 Sep 26 182.40 Nov 26 243.20Jan 27 306.53 Mar 27 5.82 May 27 65.23 Jul 27 123.49 Sep 27 183.38 Nov 27 244.21Jan 28 307.55 Mar 28 6.81 May 28 66.19 Jul 28 124.44 Sep 28 184.36 Nov 28 245.22Jan 29 308.56 Mar 29 7.80 May 29 67.15 Jul 29 125.40 Sep 29 185.35 Nov 29 246.24Jan 30 309.58 Mar 30 8.79 May 30 68.11 Jul 30 126.36 Sep 30 186.33 Nov 30 247.25Jan 31 310.60 Mar 31 9.78 May 31 69.07 Jul 31 127.31Feb 1 311.61 Apr 1 10.77 Jun 1 70.03 Aug 1 128.27 O
t 1 187.31 De
 1 248.26Feb 2 312.63 Apr 2 11.75 Jun 2 70.99 Aug 2 129.23 O
t 2 188.29 De
 2 249.28Feb 3 313.64 Apr 3 12.74 Jun 3 71.95 Aug 3 130.18 O
t 3 189.28 De
 3 250.29Feb 4 314.66 Apr 4 13.73 Jun 4 72.91 Aug 4 131.14 O
t 4 190.26 De
 4 251.30Feb 5 315.67 Apr 5 14.71 Jun 5 73.86 Aug 5 132.10 O
t 5 191.25 De
 5 252.32Feb 6 316.68 Apr 6 15.70 Jun 6 74.82 Aug 6 133.06 O
t 6 192.23 De
 6 253.33Feb 7 317.70 Apr 7 16.68 Jun 7 75.78 Aug 7 134.01 O
t 7 193.22 De
 7 254.35Feb 8 318.71 Apr 8 17.67 Jun 8 76.73 Aug 8 134.97 O
t 8 194.20 De
 8 255.36Feb 9 319.72 Apr 9 18.65 Jun 9 77.69 Aug 9 135.93 O
t 9 195.19 De
 9 256.38Feb 10 320.74 Apr 10 19.63 Jun 10 78.65 Aug 10 136.89 O
t 10 196.18 De
 10 257.39Feb 11 321.75 Apr 11 20.61 Jun 11 79.60 Aug 11 137.85 O
t 11 197.17 De
 11 258.41Feb 12 322.76 Apr 12 21.60 Jun 12 80.56 Aug 12 138.81 O
t 12 198.15 De
 12 259.43Feb 13 323.77 Apr 13 22.58 Jun 13 81.51 Aug 13 139.77 O
t 13 199.14 De
 13 260.44Feb 14 324.78 Apr 14 23.56 Jun 14 82.47 Aug 14 140.73 O
t 14 200.13 De
 14 261.46Feb 15 325.79 Apr 15 24.54 Jun 15 83.42 Aug 15 141.68 O
t 15 201.12 De
 15 262.47Feb 16 326.80 Apr 16 25.51 Jun 16 84.38 Aug 16 142.65 O
t 16 202.11 De
 16 263.49Feb 17 327.81 Apr 17 26.49 Jun 17 85.33 Aug 17 143.61 O
t 17 203.10 De
 17 264.51Feb 18 328.82 Apr 18 27.47 Jun 18 86.29 Aug 18 144.57 O
t 18 204.10 De
 18 265.53Feb 19 329.83 Apr 19 28.45 Jun 19 87.24 Aug 19 145.53 O
t 19 205.09 De
 19 266.54Feb 20 330.84 Apr 20 29.42 Jun 20 88.20 Aug 20 146.49 O
t 20 206.08 De
 20 267.56Feb 21 331.85 Apr 21 30.40 Jun 21 89.15 Aug 21 147.45 O
t 21 207.08 De
 21 268.58Feb 22 332.85 Apr 22 31.38 Jun 22 90.10 Aug 22 148.42 O
t 22 208.07 De
 22 269.60Feb 23 333.86 Apr 23 32.35 Jun 23 91.06 Aug 23 149.38 O
t 23 209.07 De
 23 270.62Feb 24 334.87 Apr 24 33.33 Jun 24 92.01 Aug 24 150.34 O
t 24 210.06 De
 24 271.64Feb 25 335.87 Apr 25 34.30 Jun 25 92.97 Aug 25 151.31 O
t 25 211.06 De
 25 272.66Feb 26 336.88 Apr 26 35.27 Jun 26 93.92 Aug 26 152.27 O
t 26 212.05 De
 26 273.68Feb 27 337.88 Apr 27 36.25 Jun 27 94.87 Aug 27 153.24 O
t 27 213.05 De
 27 274.69Feb 28 338.89 Apr 28 37.22 Jun 28 95.83 Aug 28 154.20 O
t 28 214.05 De
 28 275.71Apr 29 38.19 Jun 29 96.78 Aug 29 155.17 O
t 29 215.05 De
 29 276.73Apr 30 39.17 Jun 30 97.74 Aug 30 156.13 O
t 30 216.05 De
 30 277.75Aug 31 157.10 O
t 31 217.05 De
 31 278.77



182 WGN, the Journal of the IMO 38:6 (2010)Meteor s
ien
eVisual Alpha-Aurigids in Tren£ínJozef Drga 1The arti
le deals with visual observation of the 2005 α-Aurigid meteor shower observed from the lo
ation ofKykula near Tren£ín, IMO observation site 
ode 23711, Slovakia. In this 
ontribution, the observed zenithalhourly rates, the population index, the average visual magnitude and the o

urren
e of persistent trains arepresented and dis
ussed. The results are 
ompared with previous publi
ations.Re
eived 2010 September 161 Introdu
tionThe visual meteor database of the IMO presents the
α-Aurigid shower as the most a
tive meteor shower inSeptember. The shower was dis
overed by C. Ho�meis-ter and A. Tei
hgraeber (Sonneberg, Germany) in 1935.They observed 30 meteors per hour from a radiant at
α = 84 .◦2 and δ = +42 .◦0. The meteors had an averagemagnitude of +2.62. They found that 74 per 
ent ofthe meteors with magnitudes brighter than +3.5 hadperistent trains (Ho�meister, 1936).2 Ba
kground information on the

α-AurigidsThe α-Aurigids have an average zenithal hourly rate(ZHR) of about 7 meteors per hour at maximum. Theshower is a
tive from August 25 to September 8. En-han
ed a
tivity of the shower with about 30 meteors perhour was observed in 1935, 1986 and 1994 (M
Beath,2004). The shower maxima appear in the interval of so-lar longitudes 158 .◦42�158 .◦83 (Dubietis & Arlt, 2002),and in 2005 the maximum was expe
ted to appear at thesolar longitude of 158 .◦6 
orresponding to 2005 Septem-ber 1, 00h00m UT (M
Beath, 2004). The parent 
ometis probably C/1911N1 (Kiess). The 
omet has a verylong period of about 2000 years. The meteor outburstsare probably 
aused by perturbations of Jupiter andSaturn (Jenniskens, 1997). Meteoroids of this streamare fast, the entry velo
ity into the Earth's atmosphereis v∞ = 66 km/s. Their population index varies be-tween 2.3 and 3.1 (Dubietis & Arlt 2002), as shown inTable 1. The radiant lo
ation in right as
ension is 84◦and in de
lination +42◦ (M
Beath, 2004).3 ObservationsIn this 
ontribution, we present visual observations ofthe shower at Kykula (near Tren£ín, IMO observingsite 
ode 23711, Slovakia) performed by a group of sixobservers near the expe
ted peak of the shower's a
tiv-ity. The observations were 
arried out during the nightof 2005 August 31/September 1, between 22h47m and1Department of Physi
s, Fa
ulty of Ele
tri
al Engineering,University of �ilina, Univerzitná 1, 01026 �ilina, Slovakia,drga�fyzika.uniza.skIMO bib
ode WGN-386-drga-aurigidsNASA-ADS bib
ode 2010JIMO...38..182D

Table 1 � Pro�le of the population index r after Dubietis& Arlt (2002) where λ⊙ is the solar longitude for equinoxJ2000.0.
λ⊙ r

150 .◦5 2.9
152 .◦5 3.1
153 .◦5 2.6
154 .◦5 2.3
155 .◦5 2.4
156 .◦5 2.6
157 .◦5 2.7
158 .◦5 2.5
159 .◦0 2.4
160 .◦0 2.6
161 .◦0 2.6
162 .◦5 2.6

Figure 1 � The ZHR pro�le.
02h31m UT. The period was divided into three time in-tervals: 22h47m�23h47m UT, 00h02m�01h00m UT, and
01h26m�02h31m UT. Out of the total of 131 re
ords, weidenti�ed 30 meteors as α-Aurigids. The average limit-ing magnitude during the observation was +6.04. Thesolar longitude in Table 3 is 
al
ulated for the the 
enterof ea
h interval.For the 
omputation of the Zenithal Hourly Rate(ZHR), we used the equation

ZHR =
NFr6.5−Lm

Teff sinh
, (1)
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tion of persistent trains.Trains N Per
entageduration < 1 s 3 10.0%duration = 1 s 14 46.7%without trail 13 43.3%where N is the number of shower meteors, F is the 
loud
orre
tion fa
tor, r is the population index, Lm is thestellar limiting magnitude, Teff is the e�e
tive observingtime, and h is the radiant altitude. The average ZHRis 
omputed by
ZHR =

1

nobs

∑

i

ZHRi, (2)where nobs is the number of intervals used for the av-erage. The error of the individual ZHRs is 
omputedby
∆ZHR = ZHR/

√
N (3)The errors were averaged by

∆ZHR =
1

nobs

√

∑

i

∆ZHR2
i . (4)4 Con
lusionThe ZHR pro�le is shown in Figure 1 while Table 2lists the o

urren
e of persistent trains in the meteorshower. An average ZHR of the meteor shower derivedfrom our observation is 11.9 ± 3.0. The ZHR was 
al-
ulated assuming a population index of the shower of

r = 2.6 (2005 Meteor Shower Calendar of the IMO byM
Beath 2004). Our ZHR is a bit higher than the valueof ZHR = 7 given by IMO and derived for the maxi-mum by Dubietis and Arlt (2002). The population in-dex value obtained from our observations (r = 2.3±0.3)is 
onsistent with the value expe
ted around the a
tivitypeak whi
h is about 2.3�2.6 (Dubietis & Arlt, 2002).For meteors with magnitudes brighter than +3.5,we observed persistent trains in 56.7 per 
ent of the
ases (10.9 per 
ent of these were trains of a duration ofabout 1 se
ond, 50.9 per 
ent of the trains with a dura-tion shorter than 1 se
ond and 38.2 per 
ent of meteorswere without a persistent train). This is smaller thanthe value obtained by Ho�meister (74 per 
ent) for me-teors with magnitudes brighter than +3.5 (Ho�meister,1936).

Table 3 � The ZHR pro�le.Interval Observer N ZHR Error
22h47m�23h47m SUSMA 6 17SUSMI 1 3PELOW 0 0BAKPE 2 6Average 2.2 6.5 3.3
00h02m�01h00m SUSMA 7 14SUSMI 0 0PELOW 6 18Average 4.3 10.7 4.4
01h26m�02h31m SUSMA 14 23DRGJO 6 15Average 10 19 2.8Total 5.0 11.9 3.3The meteors with magnitudes from the interval−0.5to +4.0 had an average magnitude of +1.98. The aver-age magnitude found by Tepli
zky (1987) is +0.5 andthe one found by Ho�meister (1936) is +2.62. Tepli
zkyuses the interval of meteor magnitudes ranging from

−4.0 to +4.0.Referen
esDubietis A. and Arlt R. (2002). �Annual a
tivity of theAlpha Aurigid meteor shower as observed in 1998�2002�. WGN, Journal of the IMO, 30, 22�31.Ho�meister C. (1936). �Unexpe
ted meteor shower�.Astron. Na
hr., 258, 27�30.Jenniskens P. (1997). �Meteor stream a
tivity IV. Me-teor outbursts and the re�ex motion of the sun�.Astron. Astrophys., 317, 953�961.M
Beath A., editor (2004). 2005 Meteor ShowerCalendar. International Meteor Organization.IMO_INFO(2-04).Tepli
zky I. (1987). �The maximum of the Alpha Au-rigids in 1986�. WGN, Journal of the IMO, 15,28�29.Handling Editor: Rainer Arlt



184 WGN, the Journal of the IMO 38:6 (2010)SPA Meteor Se
tion Results: 2006Alastair M
Beath 1A summary of the main analyzed results and other information provided to the SPA Meteor Se
tion from2006 is presented and dis
ussed. Events 
overed in
lude: the radio Quadrantid maximum on January 3/4; animpressive �reball seen from parts of England, Belgium and the Netherlands at 22h53m51s UT on July 18, whi
hwas imaged from three EFN stations as well; the Southern δ-Aquarid and α-Capri
ornid a
tivity from late Julyand early August; the radio Perseid maxima on August 12/13; 
on�rmation that the O
tober 5/6 video-meteoroutburst was not observed by radio; visual and radio �ndings from the strong, bright-meteor, Orionid returnin O
tober; another impressive UK-observed �reball on November 1/2, with an oil painting of the event asseen from London; the Leonids, whi
h produ
ed a strong visual maximum around 04h − 05h UT on November18/19 that was re
orded mu
h less 
learly by radio; radio and visual reports from the Geminids, with a noteregarding NASA-observed Geminid lunar impa
t �ashes; and the Ursid outburst re
orded by various te
hniqueson De
ember 22.Re
eived 2009 O
tober 171 Introdu
tionThis paper 
ontinues the pro
ess of 
at
hing-up withthe postponed SPA Meteor Se
tion results arti
les inWGN, begun with (M
Beath, 2010), dealing this timewith an overview of the main events during 2006. Indoing so, material previously unpublished is given, aswell as updating some of the preliminary informationpublished earlier online in the SPA's fortnightly Ele
-troni
 News Bulletins (ENBs). Indexes linked to thear
hived ENBs and other reports on the SPA's websiteare freely available to anyone who wishes to see them,via the Se
tion's homepage, at:www.popastro.
om/se
tions/meteor.htm. Analyseswere 
arried out on the results re
eived as des
ribedin (op. 
it.).2 Observing totals and observersOverall, 2006 saw in
reases in observer a
tivity 
om-pared to 2005 for the Se
tion. August (where the Per-seids were a di�
ult target be
ause of the Moon) andSeptember were the main ex
eptions, with mostlypoorer visual results than in the previous year. O
to-ber to De
ember were signi�
antly better, by 
ontrast.The di�
ulties due to the de
line in visual observers,and the la
k of radio data mu
h outside European andNorth Ameri
an longitudes, persisted, but the amountof video data 
ontinued to rise signi�
antly through-out the year, while the amount of radio data also rose.Table 1 gives the year's main totals.The list of 
ontributing observers follows. Abbre-viations indi
ate where observations other than visualwat
hing were provided: `I' = still-imaging, `R' = ra-dio and `Vi' = video. `+ V' indi
ates visual data wereadditionally submitted. Many of the reports arrivedin the form of summaries in publi
ations, in
luding inthe Ameri
an Meteor So
iety's (www.amsmeteors.org)journal Meteor Trails made available via its editor Ro-bert Lunsford, the Arbeitskreis Meteore's journalMete-112a Prior's Walk, Morpeth, Northumberland, NE61 2RF,England, UK. Email: meteor�popastro.
omIMO bib
ode WGN-386-m
beath-spams2006NASA-ADS bib
ode 2010JIMO...38..184M

oros, (www.meteoros.de) provided by Ina Rendtel, andthe Radio Meteor Observation Bulletins (RMOBs), sentin by its editor, Chris Steyaert. Some observers' datafeatured in more than one pla
e, and some observerssent in separate reports dire
tly or via a third person aswell, with Ri
hard Taibi parti
ularly helpful in forward-ing useful results from other people. Observers whoreported ele
troni
ally sometimes used a pseudonym,and where no other name 
ould be established for su
hpeople, these have been given below within quotationmarks. In general, where an observer submitted datato more than one pla
e, just one option has been se-le
ted to indi
ate where those results may be found.Ali
e Adams (Missouri, USA; AMS), Enri
 Alge
i-ras (Spain; R, RMOB), Megan Argo (England; R),�Aspi
io Astrium� (UK), Jure Atana
kov (Slovenia;AMS), ���� (England), Pierre Bader (Germany;AKM), Ka
em Bankih (Algeria; AMS), �barf� (Eng-land), Basingstoke Astronomi
al So
iety (England; 5observers), Orlando Benitez (Canary Islands;R, RMOB), Ray Berg (Indiana, USA; AMS), MikeBos
hat (Nova S
otia, Canada; R, RMOB), Je�Brower (British Columbia, Canada; R, RMOB), Ge-o� Burt (England), Alessandro & Giuseppe Can-dolini (Italy; R, RMOB), Mike Clarke (England; I),Tim Cooper (South Afri
a), Brian Cudnik (Texas,USA; AMS), Mike Dale (S
otland), Sarthak Dasa-dia (Gujarat, India), �DaveP� (England), Mauri
ede Meyere (Belgium; R, RMOB), Gaspard De Wilde(Belgium; R, RMOB), John Drummond (New Zea-land; AMS), Audrius Dubietis (Lithuania), DavidEntwistle (England; R + V, RMOB), Frank Enzlein(Germany; AKM), Steve Evans (England; Vi), LeslieEwan (S
otland), Mike Feist (England), Pam Fos-ter (S
otland), �G1ZmO� (S
otland), Dave Gavine(S
otland), Valter Gennaro (Italy; R, RMOB),Christoph Gerber (Germany; AKM), Ghent Univer-sity (Belgium; R, RMOB), George Gliba (Virginia &West Virginia, USA; AMS), Bill Godley (Oklahoma,USA), Robin Gray (California & Nevada, USA;AMS), �Gregger� (England), Valentin Grigore (Ro-mania; I), Patri
e Guérin (Fran
e; R, RMOB),Wayne Hally (New Jersey, USA; AMS), �HampshireAstronomer� (England), Robert Hays (Illinois & In-diana, USA; AMS), Howard Hendrix (California,USA), �HippyChippy� (England), Martin Hörenz



WGN, the Journal of the IMO 38:6 (2010) 185Table 1 � Visual, video and radio hours' totals, visual and video meteor numbers re
orded (with a partial breakdown ofvisual types), per month. Only up to three main showers per month, plus the Antihelions, ANT, have been listed for thevisual breakdowns to 
onserve spa
e. Though the ANT were not re
ognised as su
h in 2006, various near-e
lipti
 sour
esthat now form part of the ANT were, and these have been simply 
ombined here. In addition to these totals, 0.7 h ofstill-imaging for 3 trails was reported from August, plus another 8 h (12 trails) from November, and 0.2 h (1 trail) inDe
ember. Month Visual Video RadioHours ANT Meteors Hours Meteors hoursQUAJanuary 31.1 168 13 334 46.1 451 8282February 37.2 � 33 214 46.4 183 7788Mar
h 57.0 � 61 331 35.4 113 8046LYR ETAApril 35.1 80 0 25 202 83.8 295 8057May 90.2 � 70 72 646 70.2 356 7274JBOJune 85.4 9 96 625 97.1 344 6208SDA CAP PERJuly 183.7 290 162 285 158 2155 88.2 408 4661August 140.0 56 35 854 75 1948 154.8 1247 5989AUR DAUSeptember 107.3 25 114 96 1137 182.8 1005 7645ORI STA NTAO
tober 239.5 3541 278 197 � 6012 159.0 2294 8723LEONovember 181.6 786 97 141 � 2609 185.5 1155 8088GEM URS COMDe
ember 170.0 4114 130 68 � 5689 291.5 2710 9097(Germany; AKM), �jeremy1133� (Germany), CarlJohannink (Netherlands & Spain; AMS), EdwinJones (Arkansas, USA; AMS), Javor Ka
 (Slovenia;AMS), Szabol
s Kiss (Hungary; R, RMOB), AndréKnöfel (Cze
h Republi
 & Germany; AKM), PeterKnol (Netherlands; R, RMOB), Ralf Kos
ha
k (Ger-many; AKM), Ralf Kus
hnik (Germany; AKM),Pete Lawren
e (England; I), Tony Lawson (En-gland), Thomas Lazuka (Illinois, USA; AMS), Rob-ert Lunsford (California, USA; Vi + V, AMS), Hart-wig Lüthen (Germany; AKM), Tony Markham (Eng-land), Ja
k Martin (England), Ni
k Martin (S
ot-land), Pierre Martin (Ontario, Canada & Tennessee,USA; AMS), Paul Marts
hing (Iowa, Missouri, Neva-da &Wis
onsin, USA; AMS), Mike Maunder (Chan-nel Islands), Alastair M
Beath (England), Bru
e M
-Curdy (Alberta, Canada), Tom M
Ewan (S
otland),Jim M
Graw (Iowa, USA; AMS), Gary M
Grory(S
otland), Norman M
Leod (Florida, USA; AMS),Cli� Meredith (England), �Mike� (England), JaneMills (England), Sirko Molau (Germany; Vi + V,AKM), �Montpelier 42� (England), �moonie� (Eng-land), Steven Morrison (England), Mike Morrow(Hawaii, USA; AMS), Sven Näther (Germany & Tur-key; AKM), Cristian Negru (Romania; R, RMOB),Stan Nelson (New Mexi
o, USA; R, RMOB), PaulNi
holson (England; R + V), Sadao Okamoto (Ja-pan; R, RMOB), Mike Otte (Illinois, USA; R,RMOB), Peter Phillips (Northern Ireland), �Pi
to-bug� (S
otland), Thomas Rattei (Austria; AKM),Jean-Louis Rault (Fran
e; R, RMOB), Jürgen Rend-tel (Canary Islands, Germany & Gree
e; AKM), Gil-berto Renner (Brazil; R), Clive Rogers (England;I), Tom Russell (UK), William Sager (Texas, USA;

AMS), Robin S
agell (England; I + V), JonathanShanklin (England), Andy Smith (England; R,RMOB), Lawren
e Smith (England), Ulri
h Sper-berg (Germany, AKM), Je� Stevens (England),Enri
o Stomeo (Italy; Vi), Wesley Stone (Oregon,USA), Magda Strei
her (South Afri
a), Dave Swan(England; R, RMOB), David Swann (Oklahoma &Texas, USA; AMS), Istvan Tepli
zky (Hungary; R,RMOB), Robert Togni (Arkansas, USA; AMS), DaveTurner (England), Mi
hel Vandeputte (Belgium), Fe-lix Verbelen (Belgium; R, RMOB), Frank Wä
hter(Germany; AKM), Sabine Wä
hter (Cze
h Republi
;AKM), Derek Ward-Thompson (Fran
e), WilliamWatson (Arizona & New York, USA; AMS), ThomasWeiland (Austria), Linda Wilson (Hawaii, USA;AMS), Roland Winkler (Germany; AKM), GrahamWinstanley (England), Kim Youmans (Georgia,USA; AMS).3 Radio QuadrantidsGiven the expe
ted moonless observing 
ir
umstan
esfor the 2006 Quadrantid maximum, due around
18h20m UT on January 3 (M
Beath, 2005a, p. 3), itwas disappointing to �nd many visual observers hadstruggled with some very poor weather, 
olle
ting farfewer data than might have been hoped. Arlt (2006) forexample, somewhat tentatively suggested peak ZHRs of
85±17 were a
hieved substantially later than expe
ted,around 23h40m UT on January 3, possibly with a lessermaximum around 19h UT when ZHRs were ∼ 60±17.Brower (2006) 
arried out a numeri
al analysis ofvarious radio meteor data near the expe
ted Quadran-



186 WGN, the Journal of the IMO 38:6 (2010)tid peak. He found a raised level in a
tivity signi�
antlyabove the sporadi
 rate between 10h UT on January 3and 06h UT on January 4, with the strongest sustaineda
tivity from 19h − 22h UT on January 3. The morelikely maximum time from the e
ho-
ount results fell inthe 19h−20h UT interval (λ⊙ ∼ 283 .◦19−283 .◦23), butthe e
ho-duration results suggested a peak in the 18h −
19h UT period instead (λ⊙ ∼ 283 .◦15 − 283 .◦19), per-haps with a brief se
ondary peak around 22h. Longer-duration radio e
hoes are typi
ally thought due to in-
reased rates of brighter meteors, thus perhaps wereindi
ative of the more likely visual maximum times.After be
oming SPA Assistant Meteor Dire
tor inearly 2007, David Entwistle 
arried out an investiga-tion of the RMOB results from the 2006 Quadrantidperiod (personal 
ommuni
ations, Mar
h 2007), usingan amended version of the `SBV' 
omputational methodpublished earlier in WGN (Steayert et al., 2006a). His�ndings were that Quadrantid a
tivity was above theba
kground sporadi
 level from 14h UT on January 2to 22h UT on January 4, with a mean peak time of
18h51m UT on January 3 (λ⊙ = 283 .◦183). There washowever 
onsiderable s
atter between the individual 
al-
ulated maximum timings, from 13h37m to 22h10m UTon January 3.Using the established SPA method for examiningthe raw radio data, I had already found three possi-ble radio maxima during the Quadrantid epo
h in 2006(M
Beath, 2006a), with enhan
ed e
ho-
ounts persist-ing in at least some of the datasets from 00h UT onJanuary 3 to 11h UT on January 4. The �rst possiblepeak was re
orded by most of the European and one ofthree North Ameri
an systems, between∼ 12h−16h UTon January 3, probably 
entred within an hour of ∼
14h UT (λ⊙ ∼ 282 .◦98 ± 0 .◦04). This 
entre put itsoon after one of the radiant's best-dete
table intervalsfrom Europe and during one over North Ameri
a, somay simply have been an artefa
t of the observing ge-ometry. The se
ond peak was dete
ted from all threemain geographi
 regions available, Japan, Europe andNorth Ameri
a. It o

urred between ∼ 19h − 22h UTon January 3, and was probably at its best within anhour of 20h UT (λ⊙ ∼ 283 .◦23 ± 0 .◦04). This seemedplausibly the main Quadrantid maximum, be
ause itwas found even in some of the European results, de-spite the radiant being very low from su
h sites then.There was no good indi
ation found suggesting strongere
ho-
ounts around the ∼ 18h20m UT predi
ted peaktime. The third possible peak was again re
orded fromall three geographi
 areas, albeit weakest in Japan andmost strongly from Europe, around ∼ 03h − 07h UT onJanuary 4, probably at best in the one-hour interval ei-ther side of 05h UT (λ⊙ ∼ 283 .◦61±0 .◦04). Though thistiming �tted to one of Europe's best-observable periodsfor the shower, it also 
oin
ided with one of the poor-est times for North Ameri
an radio observations, thusraising its potential signi�
an
e. A ∼ 05h peak wouldhave followed the ∼ 20h one by around nine hours, per-haps indi
ative of a re
urren
e of the se
ondary max-imum some nine to twelve hours after the main peak.Although this was not found in 2005, it had been sug-

gested as a possibility by some previous re
ent SPA re-sults (see M
Beath, 2010 for referen
es).Using the video data from Enri
o Stomeo, 
rudely
orre
ted for sky 
onditions and radiant elevation asnoted in (op. 
it.), possible peaks were found around
19h−21h UT on January 3, 00h−01h and 02h−05h UTon January 4. The �rst and third intervals were parti
u-larly interesting 
ompared to the radio results (remem-bering that the start of morning twilight from Enri
o'ssite was around 05h UT in early January). Three of theeight viable European radio datasets hinted at a possi-ble weak sub-maximum around 01h − 02h UT on Jan-uary 4 too, but although the initial visual reports sub-mitted to the Se
tion from January 3/4 also suggested apossible weak maximum 
entered near 01h UT, this wasmu
h less apparent when more data be
ame availablesubsequently.4 July 18/19 �reballSightings from at least eleven pla
es in England, Bel-gium and the Netherlands rea
hed the SPA on a spe
-ta
ular magnitude −9 �reball at 22h53m51s UT on July18, one of 57 meteors of magnitude −3 and brighter re-ported from UK and nearby sites during 2006, awayfrom the major shower maxima. Among the reportswas an impressive image by Klaas Jobse at Oostkapellein the Netherlands, from his all-sky automated meteor
amera system, operating as part of the EuropeanFireball Network (EFN). Two other EFN stations werelu
ky in 
at
hing the trail as well, both in Germany,one at Herford near Bielefeld, the other at Daun inRheinland-Pfalz. Various detailed des
riptions weresubsequently published, in
luding by the Belgian VVSmeteor group in print (Steayert et al., 2006b; Steay-ert, 2007) and online, with a detailed report on the ob-je
t's pre-atmospheri
 orbit and intra-atmospheri
 tra-je
tory prepared by Dieter Heinlein and Pavel Spurny(2007). These published details 
on�rmed the initially-suggested trend of the obje
t's traje
tory, from roughlysouth-southeast to north-northwest over western Bel-gium to the southern North Sea. Heinlein & Spurny(lo
. 
it.) indi
ated the start was around 100 km alti-tude above a point about 30 km east of Lille (50 .◦67 N,
3 .◦67 E), and the end roughly 75 km east-southeast ofOrford Ness in Su�olk, England (51 .◦92 N, 2 .◦33 E), at45 km above the North Sea. The obje
t's atmospheri
velo
ity was around 36�38 km/s.5 Southern δ-Aquarids and

α-Capri
ornidsAs 
ommonly in years when the Perseid maximum inAugust is badly moonlit, the attention of the keenerobservers swit
hed primarily to 
overing the mu
h lessmoonlit late-July shower maxima in 2006. A parti
ularexamination was possible of these two main sour
es,among those mostly minor near-e
lipti
 showers stillre
ognised as separate from the ANT then, for the �rsttime sin
e 2003 (M
Beath, 2005b). Figures 1 and 2give ZHR graphs for the Southern δ-Aquarids, SDA,
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Figure 1 � Nightly mean ZHRs for the SDA during 2006July�August.

Figure 2 � Nightly mean ZHRs for the CAP during 2006July�August.and α-Capri
ornids, CAP, respe
tively, in both 
ases
omputed using an assumed r = 2.5.In both graphs, the in
reased s
atter into early Au-gust seemed to re�e
t both a drop in observer inter-est on
e the predi
ted maxima were past, and the de-
reasing amount of overnight Moon-free 
onditions, asfull Moon approa
hed on August 9. The SDA graph,while pi
king-out the predi
ted maximum on July 28(M
Beath, 2005a, p. 10) gave a less 
lear response thanfound in either 2003 or the twenty-year-average IMOgraph in (Rendtel & Arlt, 2008, Fig. 8.26, p. 141). Per-haps the most 
urious element was the unexpe
tedlylate, strongest, phase of the July 27�31 protra
ted peak,on July 31 (λ⊙ ∼ 128◦), although the IMO long-termstudy did suggest a very mu
h weaker sub-maximumwas present around λ⊙ ∼ 130◦ − 131◦, that might berelated.The CAP appeared to be rather more a
tive thannormal, with ZHRs nearer 10 than the ∼ 5 of the 1997�2002 IMO results illustrated in (op. 
it., Fig. 8.25, p.140), or those found in the SPA analysis for 2003. Thes
atter involved in many of the near-maximum data-points made this rather un
ertain, but a
tivity did seemto be protra
tedly at or above ZHRs of ∼ 5 for sig-

ni�
antly longer than usual in 2006. The peak tim-ing, suggested by this as around July 31�August 2,
λ⊙ ∼ 128◦ − 130◦, �tted with both the IMO graphs,and the 2003 results, rather than the λ⊙ = 127◦, 2006July 30 date stated by (op. 
it., p. 139) and (M
Beath,2005a, p. 10).Radio results during the northern summer of 2006were badly a�e
ted by interferen
e, espe
ially Sporadi
-E, and while some of the more-
omplete surviving datasets suggested the typi
al in
reased radio 
ounts werepresent in late July and early August, it proved impos-sible to determine a 
learer pattern beyond this withany 
on�den
e.6 Radio PerseidsBright moonlight greatly hindered visual Perseid obser-vations in 2006, though what were possible suggesteda relatively weak return in the IMO results (Rendtel,2008, espe
ially pp. 72�73), with ZHRs no better than
∼ 60 around λ⊙ = 140 .◦3 (2006 August 13, 06h30m UT).The SPA visual data unsurprisingly 
on
urred withthese �ndings. Interferen
e redu
ed the available vi-able radio-meteor data too a
ross the shower's expe
tedpeak, due around 23h − 01h30m UT on August 12/13(M
Beath, 2005a, p. 9). Those eight datasets that mostlysurvived (�ve in Europe, two in North Ameri
a, onein Japan) generally showed enhan
ed e
ho 
ounts fromAugust 11�13, and while the Perseid signature was notparti
ularly pronoun
ed, whi
h often seems to happenwith this shower, a 
learer peak was apparent in moston August 12/13 than is sometimes the 
ase. In de-tail, three possible UT peak intervals were revealed,around August 12, 19h (all three geographi
 areas; λ⊙ ∼
139 .◦84), August 13, 01h − 03h (Europe only; λ⊙ ∼
140 .◦08−140 .◦16) and 07h−08h (North Ameri
a & Eu-rope; λ⊙ ∼ 140 .◦32− 140 .◦36). The ∼ 19h peak on Au-gust 12 was apparently quite sharp, and the fa
t it wasre
orded by some systems in all three regions availablemight suggest it as the more signi�
ant, but the limitedIMO data indi
ated relatively �at ZHRs near and justafter this time, with ZHRs only ∼ 45. The ∼ 02h in-terval 
oin
ided with one of the better-dete
table timesfrom Europe, redu
ing that peak's signi�
an
e 
onsid-erably, while the observing geometry around 07h − 08hwas not parti
ularly favourable for any of the three geo-graphi
 areas, so its importan
e 
an be 
onsidered some-what magni�ed. Overall, the ∼ 06h−08h UT period onAugust 13 probably represented the main visual-radioPerseid peak, but the 19h UT radio peak the previousday remains an intriguing feature. It is interesting toothat none of the results favoured a maximum parti
-ularly near the predi
ted 23h − 01h30m UT period onAugust 12/13.7 O
tober 5/6 meteorsThree noti
es on IMO-News for 2006 O
tober 6 alertedobservers to the fa
t another weak burst of video a
tiv-ity had o

urred from a similar sour
e to that foundin 2005, with a radiant in Dra
o around α = 162◦,
δ = +79◦. Of these, Molau (2006b) in
luded most of
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tober sporadi
s seen under better sky 
onditions(
loud 
over < 20%, LM = +5.5 or better), in
luding mean LMs and 
orre
ted mean magnitudes. Data were 
olle
tedbetween O
tober 19�27.Shower ≤ −3 −2 −1 0 +1 +2 +3 +4 ≥ +5 Total LM m6.5ORI 18 7 24 43 58 129 116 87 21 503 +6.44 +2.04SPO 2 1 0 7 9 22 57 47 17 162 +6.45 +3.06the early detail, indi
ating the event was again brief,lasting a few hours, as dete
ted from three sites in 
en-tral Europe. He also seemed to 
onsider this su�
ienteviden
e to 
laim the sour
e was an annually-a
tive,brief shower, and subsequently 
laimed (Molau, 2006a)the sour
e had been �quite 
learly dete
ted by radio inall the previous years�, without indi
ating what yearsthis `all' might in
lude. Unfortunately, my own inves-tigations into radio meteor a
tivity had already shownno eviden
e for a radio-dete
table sour
e exhibiting thiskind of a
tivity pattern around O
tober 5 or 6 in theavailable eviden
e ba
k to 1993. The 2005 event, asnoted before (M
Beath, 2005a), was extremely minor inthe radio results, and without the video reports, wouldhave passed unnoti
ed among the usual daily radio-meteor `noise'. It is thus possible a similarly `unno-ti
eable' radio signature may have been present in ear-lier years. However, no 
onvin
ing eviden
e was foundto support a re
urren
e in 2006, even after an abnor-mally 
lose inspe
tion of the RMOB data, and followingdetailed dis
ussions with some of the a
tive radio ob-servers involved. It is of 
ourse important that the keyinterval identi�ed from the video data so far, around
λ⊙ = 192 .◦55− 192 .◦64, should 
ontinue to re
eive reg-ular 
overage by all observing te
hniques � as has beenhighlighted in the more re
ent IMOMeteor Shower Cal-endars � to identify any subsequent events. Naturally,the radio results will be routinely 
he
ked too, withoutprejudi
e, as part of that on-going pro
ess.8 OrionidsWith new Moon on O
tober 22 falling almost perfe
tlyfor the expe
ted Orionid maximum on O
tober 21(M
Beath, 2005a, pp. 14�15), and a mu
h stronger, pro-tra
ted maximum than normal having taken pla
e (IMOresults in (Rendtel, 2007)), it was disappointing weather
onditions a
ross the UK for the shower were remark-ably poor, and only limited observing was possible fromhere. Thanks to overseas 
ontributors however, it waspra
ti
al to 
onstru
t a ZHR graph a
ross the shower,as shown in Figure 3. Originally, the ZHRs for this were
al
ulated using an assumed r of 2.5, but it was 
learfrom even some of the early observers' 
omments, thatunusual numbers of brighter Orionids were present inthe shower, and after 
onsideration of the magnitudedata available, this was eventually redu
ed to r = 2.2.The IMO �ndings suggested this might have been re-du
ed still more, to 2.0 or 1.9 as a general value, whi
hoverall would have redu
ed the SPA ZHRs somewhat,but would not have substantially altered the 
hara
terof Figure 3 (e.g. the strongest peak ZHR was ∼ 79 inthe SPA results and ∼ 59 in the IMO). Table 2 has a

global magnitude distribution for the shower and theO
tober sporadi
s.Sub-maximum features between O
tober 20�24 weremu
h as found in Rendtel's IMO analysis, the only miss-ing main element in the SPA results the sharp sub-peakrising to ZHRs of ∼ 47 near λ⊙ = 211 .◦79 (O
tober 25,
10h45m UT), due to a gap in the available data. Twooutlying, lesser peaks were suggested on O
tober 17 and29 in the SPA results, of whi
h only the latter was alsofound in the IMO data.Interferen
e and equipment problems bedevilled theradio 
overage again, but as in 2005, the Orionid pro�lewas generally 
learly apparent in the surviving results,espe
ially between O
tober 20�24 or 25, with the mainmaximum likely on O
tober 21, and a se
ondary peakaround O
tober 23. Figures 4 and 5 show two of themore 
omplete sets of radio results a
ross the Orion-ids. Only two North Ameri
an radio observers werepla
ed and able to usefully 
over the ∼ 10h − 11h UTinterval on O
tober 25, and of those only Je� Browerre
orded a strong spike in e
ho-
ounts in both the 10hand 11h UT re
ording periods, at a level for both hoursmarginally higher than his otherwise best 
ounts, in the
10h and 12h UT one-hour 
ounting intervals on O
to-ber 21. Stan Nelson was the other observer, but asFig. 4 demonstrates, his 
ounts had dropped ba
k tonear-normal quantities by O
tober 25. Je�'s data (seeRMOB 159) were for 
ount levels in
luding more un-derdense e
hoes, so due to fainter meteors, 
ompared toStan's, so it is interesting that (Rendtel, 2007) found ther -value had risen to 2.82 during this O
tober 25 peak,whereas it had been ∼ 1.8 at the same time the previousday, as estimated from Rendtel's Figure 1 graph.The Figures 4 and 5 graphs here were 
hosen partly

Figure 3 � Mean Orionid ZHRs during O
tober 2006, 
al-
ulated using r = 2.2.
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Figure 4 � Raw hourly radio e
ho 
ounts from the se
ondhalf of O
tober, extra
ted from data 
olle
ted by Stan Nel-son, as given in RMOB 159, O
tober 2006. The thi
ker,irregular line, keyed to the left-hand y-axis, shows theraw hourly e
ho 
ount values, while the thinner, daily-symmetri
al, 
urve (keyed to the right-hand y-axis) givesthe Orionid radiant elevation for his site. Note that thisgraph (only) has been 
orre
ted to show the e
ho 
ounts inUT, whereas the original RMOB report, though 
laiming tohave shown the time-base in UT, had a
tually given it inlo
al time instead.

Figure 5 � As Figure 4, but giving all-e
ho raw TV 
ountsfrom data 
olle
ted by Dave Swan. Drops in the e
ho-
ountline to zero were times when interferen
e or equipment prob-lems prevented observing.be
ause they gave some support for the possible minormaxima around O
tober 29 and 17 respe
tively, shownin Fig. 3. Overall however, aside from the minor e
ho-
ount peak in Dave Swan's results on O
tober 17, therewas little else to 
on�rm this possible visual event. As itwas not found in the fuller IMO analysis, the likelihoodof its signi�
an
e was redu
ed further, so a repeat of theOrionid sub-peak found around this date o

asionally inthe past (e.g. 1993 and 1998 re
ently), was un
on�rmed.There was somewhat better support for the O
tober 29minor peak in the radio results however, with those inFig. 4 giving one of the 
learer responses. The radiodata did not support this peak being espe
ially stronghowever, whi
h the IMO ZHR of ∼ 15 would tend toagree with.9 November 1/2 �reballA brilliant �reball of magnitude at least −8 to −10 wasreported from �ve lo
ations in England south of Der-

byshire on November 1. Timing estimates suggested itprobably o

urred between 17h30m − 17h45m UT thatevening, while the sky was still twilit after sunset. Mostof the sightings suggested the meteor was following atra
k between roughly northeast-southwest to east-west,and may have passed high above the Berkshire region ornearby. Two observers reported hearing a soni
 boomsome minutes later, apparently from the general end di-re
tion, while one witness in Hyde Park, London men-tioned hearing a distin
t buzzing sound simultaneouslywith the meteor's �ight too. Although the available in-formation 
ould not be �tted 
omfortably to a singlesolution, it seems possible the �reball extinguished atabout 30 km altitude above the Fleet�Camberley area,near the borders of Hampshire, Surrey and Berkshire,as a best-estimate. Ordinarily, su
h an un
ertain pos-sible �ight path would not warrant mentioning here,but for one fortunate thing: the Hyde Park observer,Garry Harwood, is an artist. He prepared a series of an-notated sket
hes immediately after the event, and waslater able to 
onstru
t the painting shown here as Fig-ure 6. The original was done in oils on 
anvas, and isabout 40 × 30 
m in size.Garry also provided the following 
omments abouthis painting:�I have attempted to 
onvey an impression of the1st November 2006 �reball as observed at dusk fromHyde Park in 
entral London. While I have seen many�reballs in four de
ades of observing, this event wasunique in my experien
e as it represents the �rst timeI have heard any kind of soni
 e�e
ts asso
iated witha �reball's �ight. Perhaps most unusual were the quitedistin
t humming or buzzing sounds heard simultane-ously with the passage of the �reball. These sounds ap-peared to emanate from all dire
tions at on
e and onlystopped when the �reball extinguished. They were fol-lowed some minutes later by a muted soni
 boom. Thesesimultaneous, so-
alled ele
trophoni
, sounds, wereanalogous to what I imagine a re
ording of the `
lean'hum generated by high tension power lines or a trans-former might sound like, if fed through a distorting am-pli�er and played ba
k at medium volume via a loud-speaker!�10 LeonidsFigure 7 illustrates the visual Leonid results provided tothe Se
tion. Despite the shower enjoying ex
ellent lunar
ir
umstan
es, the 
overage possible was rather pat
hyaway from the expe
ted main peaks on November 18/19unfortunately. The strongest a
tivity was reported fromNovember 19, around 04h − 05h UT, when ZHRs werefairly 
onsistently ∼ 48 ± 5, without a 
learer peak be-ing apparent. Although r = 2.5 was used to 
omputethese rates, the a
tual values were rather below the bestIMO ZHRs from this same interval, whi
h were of or-der 60�75 (Arlt & Barentsen, 2006). Information forthe SPA magnitude distribution was rather limited too,but suggested the Leonids may have been somewhatfainter than normal. The relatively small number ofmeteors involved gave this aspe
t less reliability how-
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Figure 6 � An oil painting by Garry Harwood of the 2006 November 1 �reball, as seen by him from Hyde Park in Lon-don. More examples of his work (in
luding other astronomi
al paintings), 
an be found at: www.nataraja.demon.
o.uk.©Garry L. Harwood, 2006. Reprodu
ed by permission.ever, while the IMO �ndings were for a fairly typi
almagnitude distribution overall. Table 3 has the SPALeonid epo
h magnitude details. Trains were reportedfrom 58 of 166 Leonids, ∼ 35%, 
ompared with 6 of 134sporadi
s, ∼ 5%.The radio results showed no 
lear eviden
e for anodal-
rossing peak on November 17 at ∼ 21h UT(M
Beath, 2005a, pp. 15�16), but in
reased a
tivity

Figure 7 � Mean Leonid ZHRs during November 2006, 
al-
ulated using r = 2.5.

very probably due to the Leonids was apparent betweenNovember 17�19 generally, often at a surprisingly sim-ilar level on all three dates. A
tivity was somewhatbetter overall in most of the viable datasets on Novem-ber 19, but not all the results agreed on this. Evenfor those systems whi
h did show a positive di�eren
eon this date, it was frequently quite marginal. A 
loseinspe
tion of the 04h − 06h UT period on the 19th pro-vided at best just weak eviden
e for a Leonid peakduring that time. Only Gaspard De Wilde's 10-se
onde
ho 
ounts gave an unequivo
ally strong response then,parti
ularly around 05h − 06h UT. Examining su
h atiming was 
ompli
ated be
ause solely the Europeanobservers had the shower's radiant above the horizon,from where the early part of this period also 
oin
idedwith the latter stages of one of the Leonid radiant'sbest-observable times, plus the diurnal sporadi
 peakusually falls within this time-band for Europe, throughtill ∼ 08h. After allowing for this, the poor responsefrom most systems, but with one showing a 
lear peak,was still unexpe
ted. There was no 
onsensus suggest-ing the radio results had pi
ked up any unusual mete-oroid mass distribution during the early morning UThours on November 19, whi
h might have a

ounted forsome systems preferentially ignoring the event, and in-terferen
e seemed not to be present at the time in those
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s, seen under better sky 
onditions(
loud 
over < 20%, LM = +5.5 or better), in
luding mean LMs and 
orre
ted mean magnitudes. Data were 
olle
tedbetween November 17�22.Shower ≤ −3 −2 −1 0 +1 +2 +3 +4 ≥ +5 Total LM m6.5LEO 1 5 10 17 24 55 49 31 10 202 +5.80 +2.84SPO 1 1 3 8 21 30 56 35 17 172 +5.83 +3.39datasets 
onsidered viable. Consequently, this odd re-sponse remains puzzling. It is of 
ourse possible therewas a fainter-meteor 
omponent the visual observerswere unable to dete
t, and whi
h helped even-out theradio 
ounts, but it is at least as likely this was simplyone of the unhelpful vagaries whi
h sometimes o

urwith radio meteor work.11 GeminidsStorms a
ross the British Isles for the near-maximumnights meant observers here had little opportunity tohunt for the better Geminid rates in near-moonlessskies. Those elsewhere reporting to the Se
tion weresometimes more fortunate, and Figure 8 indi
ates whatvisual 
overage was possible during the shower. Themaximum 
learly fell on De
ember 14, as expe
ted(M
Beath, 2005a, p. 17), with the strongest a
tivity,ZHR ∼ 135 ± 10, persisting through both the 09h and
10h UT one-hour averaging intervals (a period equiva-lent to λ⊙ ∼ 262 .◦10 − 262 .◦19), perhaps a little ear-lier and slightly higher than anti
ipated. However, andmu
h as usual, Geminid ZHRs persisted very near orabove ∼ 100 for all 15 hours on whi
h data was re-ported to the SPA on De
ember 13/14. Similar tempo-ral 
overage on De
ember 14/15 allowed one of the bestdeterminations of the post-maximum a
tivity `
li�' ofsteeply-falling ZHRs the Se
tion has been able to amass.Geminid a
tivity gave a 
lear radio response, within
reased e
ho 
ounts for two or three days a
ross theexpe
ted visual peak, and most, though not all, sys-tems enjoyed their stronger 
ounts during the showeron De
ember 13/14, usually 
oin
ident with one of theshower's best-dete
table times. There was no strong
onsensus on a de�nite maximum time beyond this, so

Figure 8 � Mean Geminid ZHRs from De
ember 2006, 
al-
ulated using r = 2.5.

the visual results 
ould not be 
on�rmed this way.One of the more interesting additional aspe
ts of the2006 Geminid maximum was the dete
tion and re
ord-ing of �ve `de�nite' and one `probable' Geminid lu-nar impa
t �ashes on De
ember 14 by NASA's Mete-oroid Environment Group in Alabama, USA. This wasat a rate of about one su
h impa
t event per hour,with the Moon around two days past last quarter onthat date. Details 
an be sour
ed via their websitehttp://s
ien
e.nasa.gov .12 UrsidsPredi
tions issued ele
troni
ally shortly before the eventadded to IMO expe
tations for the perfe
tly moonlessUrsid maximum, due between ∼ 19h − 21h UT on De-
ember 22, with ZHRs ∼ 10 (M
Beath, 2005a, pp. 18�19). Esko Lyytinen and Markku Nissinen predi
ted apossibly stronger peak on that date, thanks to Comet8P/Tuttle's 996 AD dust trail, with ZHRs perhaps upto ∼ 35 expe
ted around 19h27m UT. They further in-di
ated parts of the dust trail might be en
ountered atany stage from ∼ 18h − 21h UT, and that many of themeteors might be faint, with a sporadi
-like magnitudedistribution. Peter Jenniskens of the NASA SETI In-stitute also suggested a possible broad �lament of Ursiddust might be present for some hours surrounding thenormal IMO peak interval, and indi
ated a probablemaximum at about 17h38m UT, with ZHRs ∼ 40 ofgenerally brighter meteors.As usual in 2006, most of Britain managed to missout on this shower too, with low 
loud and fog for manypeople, and indeed only a handful of observers a
rossEurope were able to report-on the event at all visually orby video. A few more elsewhere were able to add to thisfrom other times, along with the radio observers. I gavedetailed reviews of the observers and what had been re-ported by late De
ember (M
Beath, 2006b) and earlyJanuary 2007 previously (M
Beath, 2007), to whi
h 
annow be added a further set of video results from Enri
oStomeo, plus more radio results from RMOB 161, De-
ember 2006.The analysis was somewhat tentative, be
ause of theresults being so relatively few. However, the overall im-pression was of a stronger than normal Ursid maximum,probably peaking in the hour 
entred at 18h35m±5m UTon De
ember 22 (λ⊙ = 270 .◦678 ± 0 .◦003), with meanZHRs of ∼ 30 ± 10, set against a ba
kground of ratesat least equal to the typi
al `normal' peak. These werepresent from perhaps 12h − 23h UT that day, as faras the available results allowed. A
tivity seemed onlymarginally lower in the hour following this identi�edmaximum, but seemed to have more de�nitely dropped,
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entred on 20h45m UT,and fell further thereafter. The radio results 
on
urredwith this general pattern, with the viable results giv-ing the most probable peak for De
ember 22 in the
18h UT one-hour data-bin, 
ontinuing at a lower levelinto the 19h interval. There were suggestions in somedatasets for possible peaks earlier as well, between ∼
12h − 17h UT, parti
ularly around 13h and 15h UT,a period for whi
h there was little to no visual dataavailable for 
orrelation. Enri
o Stomeo's video resultsdid suggest an Ursid peak in the 30m interval 
entredat 17h42m UT, but the visual data then showed ZHRs
∼ 10 ± 5 (whether using r = 2.5 or 3.0), so its signi�-
an
e was un
lear. This all seemed to support the ideathat a broad Ursid dust �lament was indeed presentduring the se
ond half of De
ember 22, but without
lear maxima around 17h38m or 19h27m UT. Instead,a less-de�ned peak was apparent roughly halfway be-tween these two predi
tions, with additional, if perhapslesser, maxima earlier on the UT afternoon of De
ember22 in the radio results.13 Con
lusionWhile the UK weather did its best to spoil things, as sooften, the se
ond half of 2006 produ
ed plenty of me-teori
 interest, and the year overall was another busyone for the Se
tion, with a good 
rop of 
asual �reballsightings. As always, my fulsome thanks go to all our
ontributing observers and 
orrespondents for their ef-forts throughout the year, and in helping these analysesto 
ontinue. Good lu
k and 
lear skies for all your ob-serving!Referen
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t: Meteorite Veneration in the New WorldAlastair M
Beath 1Examples of meteoriti
 obje
ts from the Ameri
as, primarily Central and North Ameri
a, whi
h were apparentlyrevered or otherwise 
onsidered supernaturally important by the native peoples there, are dis
ussed, with whi
hto 
ompare previous Meteor Beliefs Proje
t examinations of Old World meteorite veneration.Re
eived 2010 O
tober 161 Introdu
tionIn earlier Meteor Beliefs Proje
t arti
les, we have exam-ined examples of veneration of meteorites, or other ob-je
ts believed to have fallen from the skies, from the OldWorld, primarily within the Classi
al European 
iviliza-tions (M
Beath & Gheorghe, 2004; M
Beath & Gheo-rghe, 2005; M
Beath & Gheorghe, 2009). We have alsodis
ussed the pra
ti
al reuse of meteoriti
 iron as or-naments, tools and weapons from various parts of theworld (Hendrix et al., forth
oming; Larsen et al., forth-
oming), and whether this might sometimes have in-
luded a degree of supernatural belief, if not true wor-ship, 
on
erning the obje
ts involved. Here, I wishto ta
kle examples of meteorite veneration and otherpotentially supernatural meteorite reuse from the NewWorld, parti
ularly by the native peoples of Central andNorth Ameri
a, to 
omplement those previous papers.2 Items already dis
ussedFigure 1 gives a sket
h-map of part of northern Amer-i
a, to illustrate the general distribution of signi�
antmeteorite sites involved in this arti
le and earlier ones.To re
ap, the obje
ts and sites des
ribed before (all fromHendrix et al., forth
oming), in
luded:� The reuse of metal from the Brenham, Kansas,USA, pallasites by the Hopewell 
ulture (∼ 500 b
to ∼ 500 ad) as ornaments, tools and weapons,as re
overed from various of their burial moundsin the Ohio, USA area;� One ∼ 1500 kg o
tahedrite found in a ruinedtemple at Casas Grandes in Mexi
o, and a se
-ond, mu
h smaller and now lost, iron from there,whi
h had been wrapped and buried like a hu-man mummy bundle. This was apparently simi-lar to depi
tions and des
riptions of the Azte
 godHuitzilopo
htli (though Casas Grandes was neverpart of the Azte
 
ultural area);� A ten-tonne o
tahedrite near Morito, Mexi
o, saidin 1619 ad to have been venerated sin
e the na-tives �rst moved south to settle in Mexi
o; and112a Prior's Walk, Morpeth, Northumberland, NE61 2RF,England, UK. Email: meteor�popastro.
omIMO bib
ode WGN-386-m
beath-newworldNASA-ADS bib
ode 2010JIMO...38..193M

� An o
tahedrite strewn�eld near Tolu
a, Mexi
o,in the former Azte
 heartland, whose fragmentswere re
overed and made into tools by the na-tives for many generations, worked with 
onsider-able skill by the lo
al smiths when �rst re
ordedby non-natives in ∼ 1776 ad, if not apparentlyrevered beyond this.To these might be added:� The Campo del Cielo o
tahedrite strewn�eld inArgentina, South Ameri
a, whi
h was still be-lieved to have fallen from the sky in �re by thenatives in 1576 ad, though the a
tual event prob-ably o

urred in ∼ 2000 b
 (ibid.);� The, in some 
ases immense, Cape York ironsaround the shores of Melville Bay in northwestGreenland, whi
h the Inuit had used for manygenerations as a sour
e of metal for tools andweapons, the Inuit having settled Greenland in
∼ 1000 ad (Larsen et al., forth
oming). Two ofthe meteorites, The Woman (three tonnes) andThe Dog (∼ 400 kg) were named by the Inuit,but they do not seem to have been revered be-yond that a
tion; and� A metal axe-head made from a single kama
ite
rystal, from an unknown date and lo
ation, butfound in a native ruin somewhere in New Mexi
o,USA (ibid.)The remainder of this arti
le introdu
es and dis-
usses material new to the Proje
t.3 Meteorites wrapped and buriedFigure 1 shows an apparent 
on
entration of sites nearMeteor Crater (formed ∼ 50 000 years ago) in theCanyon Diablo region of Arizona, USA, 
omprisingthose at Camp Verde, Navajo and Winona, all in Ari-zona too. This is somewhat misleading, as the Navajoand Winona meteorites were unrelated to those nearMeteor Crater, leaving only the Camp Verde obje
t di-re
tly 
onne
ted, identi
al in 
hemistry and stru
ture tothose irons from the Canyon Diablo strewn�eld, if quitedi�erent in having a smoothly-rounded physi
al appear-an
e, and its asso
iations. Winona however, also hadstrong links in its �nd-
ir
umstan
es to the obje
t atCamp Verde.Like the Canyon Diablo meteorites, the 61.5 kgCamp Verde was a 
oarse o
tahedrite. It was found
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Figure 1 � A sket
h-map of part of northern Ameri
a, giving approximate lo
ations for the �nd-sites of material dis
ussedin this paper, and earlier Proje
t ones where similar topi
s were investigated.by an itinerant 
onstru
tion worker and amateur ar-
haeologist, George E Dawson, while he was digging fortreasure in the ruins of a native pueblo-style dwellingnear Camp Verde in 1915. In what seemed at �rst a
hild's stone burial 
ist under the �oor, he dis
overedthe meteorite wrapped in a blanket of feathers. Subse-quent investigations found pottery that 
ould be datedto roughly 1100�1200 ad asso
iated with the burial.Initially thought that the pueblo was likely inhabitedby the native Sinagua then, a more re
ent suggestionis it was built by people from the Salado 
ulture, orig-inally from the Salt River valley, around 75 km south-east of Camp Verde. Why the meteorite was treatedwith su
h reveren
e is unknown. It has been spe
u-lated that it may have been a fragment that spalled-o�and landed in this region as the Meteor Crater mainbody 
ame through the atmosphere originally, sin
e itis di�
ult otherwise to imagine how, or why, su
h a sub-stantial obje
t would have been deliberately 
arried sofar from the Canyon Diablo area, just to be buried in-ta
t. (See: Bu
hwald, 1975, Vol. 2, pp. 399�401; Burke,1986, p. 224. On the more re
ent information, severalonline news and dis
ussion forums 
on�rmed the gen-eral �ndings, 
f. Ayers, 2009, for a useful, if journalisti
,summary. Ayers gave the date of Dawson's �nd as 1927,however.)It is though possible the Camp Verde meteorite wasso transported, be
ause there were native dwellingsfound 
lose to Meteor Crater, in
luding some datingto the 
ir
a twelfth 
entury ad on the southern slopeof the Crater's rim. How mu
h, if any, use was madeof the iron meteorites there, whi
h are still to be found

s
attered over the 
ountryside near the Crater, 
annotbe judged, as there are no surviving ar
haeologi
al ex-amples of meteorite reuse there, but it seems �The pla
ewas not taboo to the Hopi Indians, and it is quite un-likely that they witnessed the fall� (Bu
hwald, 1975,Vol. 2, p. 382). Despite this, it seems very probablethe Hopi were aware of su
h a handy sour
e of iron,readily-available on the surfa
e near their homes.At Winona, a few kilometres northeast of Flagsta�,Arizona, in 1928, another meteorite was found in a sim-ilar stone 
ist to that at Camp Verde, again buried un-der the �oor of a native, probably this time Sinaguan,pueblo ruin. This was an egg-shaped a
hondrite, whatbe
ame the type-stone for the rare `winonaite' 
lass.Although inta
t when �rst un
overed, it fell apart onattempting to remove it, but ∼ 24 kg of meteoriti
 frag-ments were eventually still saved and preserved. Basedon the dating of asso
iated pottery, the pueblo site over-all was probably o

upied from the late eleventh to thethirteenth 
enturies ad (Heineman & Brady, 1929).Considerably further south, one of the two CasasGrandes, Mexi
o irons was apparently wrapped andburied like a body too, perhaps suggestive of a gen-eral pra
ti
e among the pueblo-dwellers in this partof southwest North Ameri
a. Several di�erent 
ultureshave been re
ognised here ar
haeologi
ally, often onlyapproximately dated (
f. Bahn, 2000, pp. 164�165; Hay-wood, 2000, both pp. 3.26). If this was so, perhaps the
on
ept was 
arried further south as people migratedinto more of Central Ameri
a, leading to tales of theAzte
 god Huitzilopo
htli being per
eived as a wrappedmeteorite bundle as well.
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h obje
ts were genuinely meteoriti

annot be 
on�rmed. Burke (1986, p. 224) reportedtales from the Skidi Pawnee tribe � whose former homerange is roughly demonstrated by the �Pawnee� labelon Figure 1 � that suggested �They wrapped obje
tsbelieved to be meteorites in bundles that they 
onsid-ered sa
red and that belonged either to individuals orto the tribe.� This degree of un
ertainty also re�e
tedthe fa
t there were no surviving potentially meteoriti
obje
ts known from Pawnee 
ontexts available for mod-ern identi�
ation. Burke noted the Pawnee named me-teorites `the 
hildren of Tirawhat', their leading deity,and that one legend foretold a marvellous being 
alledPahokatawa would 
ome from the sky in the form of aturtle-shaped stone. The regmaglypti
 markings oftenseen on larger meteorites due to the melting and re
rys-tallisation of the surfa
e during the obje
t's atmospheri
�ight, 
ould 
ertainly give a patternation reminis
entof that seen on a turtle's shell, while meteorites 
anbe almost any shape, of 
ourse. A 
oni
al or lenti
u-lar form, something like a turtle, would not be unusual.When su
h an obje
t duly fell, the tribe 
arried it withthem wrapped in a bundle. Afterwards, to ensure su
-
ess in battle, the warriors o�ered prayers and smoketo the meteorite, and it was said there was no diseasein the 
amp while the stone was with them. Whenthey were made to relo
ate to Indian Territory in thenineteenth 
entury (modernly the area of Oklahoma,USA, just east of the Brenham and Wi
hita sites onFigure 1), they left the stone on a high hill in westernNebraska, west of their earlier homelands in east-
entralNebraska, a site and obje
t that have not been lo
ated,regrettably. The Pawnee area was a long way northeastof the pueblo-dwelling peoples who also wrapped me-teorites in bundles, so whether su
h beliefs may havebeen linked is unprovable.4 Sa
red meteoritesWrapped and/or buried meteorites were 
learlyregarded as obje
ts of signi�
an
e to be treated withsu
h reveren
e, even if we now 
annot tell exa
tly whythis was so. Other meteorites, in
luding those too mas-sive to be moved, were treated as sa
red obje
ts, some-times noted as presented with tribute gifts. One ofthe better-re
orded examples was the Iron Creek o
-tahedrite in Alberta, Canada. It was �rst reported byWilliam F Butler, who saw it in 1871 at the mission sta-tion of Vi
toria, around 140 km east-northeast of Ed-monton, apparently a turtle-shaped, somewhat 
oni
al,mass, weighing ∼ 175 kg. He noted it had been movedthere not long before he saw it, from its original site ona hilltop somewhere south of Vi
toria, and related thetale �that it had been known by the Cree and Bla
kfootIndians longer than any man 
ould say. The mass washighly venerated, and tribute was paid in form of beads,trinkets or knives� (Bu
hwald, 1975, Vol. 2, p. 686).Burke (1986, p. 225) 
alled it a �medi
ine-stone�, andremarked that the lo
al tribes believed it had fallen fromheaven. He also reported an old medi
ine-man as hav-ing predi
ted its removal would bring si
kness, short-

age and war, and that these warnings seemed to havebeen ful�lled within a few months. Bu
hwald (lo
. 
it.)mentioned the tribes were plagued by smallpox soonafterwards.In Texas, USA, the ∼ 150 kg Wi
hita County o
ta-hedrite `defeated' the Coman
he tribe before they 
hoseto venerate it, although it seemed to have been �rst dis-
overed during the Spanish exploration of the modernTexas-Oklahoma areas in the sixteenth and seventeenth
enturies. The Spaniards had tried to move it with pa
kmules, but to little e�e
t, and it was some time laterthat the Coman
he en
ountered the iron, and tried tomelt it with huge �res, unsu

essfully. They then at-ta
ked it with tools to try to break it up, again inef-fe
tually, and following this failure, they de
ided it wasa powerful medi
ine-stone, and left it alone. �They re-garded it with the highest veneration, and it was the
ustom of all who passed by to deposit upon it beads,arrowheads, toba

o, and other arti
les as o�erings�(Bu
hwald, 1975, Vol. 3, p. 1305). Burke (1986, pp. 224�225) des
ribed the nearby Kiowa and Apa
he tribes asvenerating the Wi
hita County meteorite too, believ-ing it had 
ome from the Great Spirit, while well-worntrails led to the site, suggesting it was very frequentlyvisited. Bu
hwald related it was moved south to SanAntonio in 1836, and then to Austin in 1859, whereit was kept in the Capitol building. When that build-ing burnt down in 1881, the meteorite dropped into thebasement, where it was sheltered from the rubble andheat, until it was later res
ued. It was then taken to theUniversity of Texas elsewhere in Austin, where it stillresides.Somewhere nearby in Texas, Bu
hwald (1975, Vol. 3,pp. 1010�1012) noted that a ∼ 800 kg o
tahedrite wasfound by a Pawnee tribesman around 1800, now 
alledthe Red River meteorite. Its �nd-lo
ation in that areais not known, and it had been taken to New York al-ready by 1810, so although Bu
hwald (1975, Vol. 1, Ap-pendix 6, p. 165) stated tribute had been paid to it bythe lo
al native tribes, it is un
lear whether this wasreally the 
ase, or if someone had 
on�ated tales of theWi
hita County iron with that at Red River. Thereis the possibility both were so-venerated, as it seemedwhen Western prospe
tors �rst went to the area in 1810,there were known to be three `platinum ore' (a
tuallymeteoriti
 iron) masses in this region, Red River andtwo smaller ones. Bu
hwald suggested one may havebeen Wi
hita County, and that the other 
ould havebeen the ∼ 18 kg Denton County o
tahedrite, �rstfound in Texas in 1856 (Vol. 2, pp. 530�531). No su
htales seemed to have been re
orded in respe
t of DentonCounty, however.The Navajo, Arizona, USA, 
oarse o
tahedrite wastoo massive to move at ∼ 1500 kg, whi
h may be whyit was reported as buried in s
ree at the foot of a sand-stone ridge, when it was initially found by a Westerner,R K Thomas, in 1921. He indi
ated the ro
ks had beenpiled over it apparently deliberately, to prevent its a

i-dental dis
overy by others, and that this had been doneby the Navajo tribe. Thomas suggested the Navajo hadknown of the obje
t, and 
onsidered it sa
red, perhaps
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e as early as 1600 ad. In the 1927 �Appendix to theCatalogue of Meteorites� in the British Museum, G TPrior re
orded a letter as having stated Native Amer-i
an beads had been found with the meteorite. An-other o
tahedrite weighing 685 kg was lo
ated less than50 m northwest of the larger mass in 1926, buried in soilwashed o� an adja
ent ridge, but seemingly deliberatelymarked with an upright ro
k standing by it (Bu
hwald,1975, Vol. 3, p. 878). It was thus less 
lear how strongthe veneration was in this 
ase, nor was it obvious whysu
h huge masses needed to be 
on
ealed at all, perhapsmerely re�e
ting a di�erent lo
al 
ustom.If the native meteorite beliefs were un
ertain atNavajo, those asso
iated with the still-more massiveWillamette, Oregon, USA, o
tahedrite, whi
h weighedabout fourteen tonnes, were dismissed in a 
ourt-
ase.It was lo
ated in 1902 by a miner originally from Wales,Ellis Hughes, but on land owned by the Oregon Iron andSteel Company. Working se
retly for months, he un
ov-ered the whole obje
t, an enormous 
one-shaped mass,very heavily pitted, and in a further three months, witha good deal of ingenuity, Hughes and his �fteen-year-oldson managed to move the meteorite the 1.2 km to hisown house and land. He then announ
ed his �nd in 1903O
tober, and 
harged people who 
ame the �ve kilome-tres out from nearby Oregon City twenty-�ve 
ents ea
hto see it. A lawyer for the Oregon Iron and Steel Com-pany was among them. He spotted the 
leared tra
kleading to Hughes' house from the Company's land, andby the end of November, Hughes was defending a 
ourt
ase over ownership of the obje
t.Hughes' defen
e revolved around it having been anabandoned Indian reli
, and thus personal property, notpart of the land it had been found on. If this was so,the meteorite would have been his, as its �nder. He
alled two Native Ameri
an witnesses in his favour, onefrom the Kli
ktat tribe, seventy years old, the other aforty-seven-year-oldWas
o tribesman. They both testi-�ed that the meteorite had been sa
red to the, by 1903extin
t, Cla
kamas tribe, who knew it as �Visitor fromthe Moon� (Tomanowos). Apparently, the Cla
kamas'washed their fa
es in water 
olle
ted in the pits in themeteorite, and dipped their arrows in the water beforea battle. It was said to have been owned by the tribe'smedi
ine-men, who had 
ontinued to use it to pra
ti
evarious beliefs until about 1870. The jury reje
ted thenative tales, and found in favour of the Company, how-ever, a de
ision whi
h was upheld by the US SupremeCourt in 1905 July, ruling that all meteorites in theUSA were the property of the land-owner where theywere found (Bu
hwald, 1975, Vol. 3, pp. 1311�1313).Interestingly, the Supreme Court ruling made no 
om-ment regarding the vera
ity of the 
laimed native be-liefs, but it remains un
ertain how mu
h reliability maybe pla
ed upon them regarding this meteorite.Other meteorites had still vaguer 
laimed NativeAmeri
an reveren
e asso
iated with them, su
h as theMorito iron previously dis
ussed, or the Chilkoot,Alaska, USA, ∼ 43 kg medium o
tahedrite, �rst re-
orded in 1881, but whose fall was said to have beenwitnessed by the natives around 1780, and who pre-

served it afterwards (Bu
hwald, 1975, Vol. 2, p. 457).Bu
hwald (1975, Vol. 1, p. 165) regarded tales of theseas 
onvin
ing enough to in
lude them in his listing of�26 Venerated Iron Meteorites�, though it was less ob-vious if the �nding of �ve �ne o
tahedrites in a nativeruin dating to 
ir
a 1400 ad near Huizopa, Mexi
o werene
essarily in su
h a 
lass, despite his listing them asvenerated too. The largest was around 108 kg, but theother four were mu
h smaller, weighing between ∼ 5�10 kg ea
h, three of whi
h are now lost, while neither ofthe two surviving ones are still inta
t (Bu
hwald, 1975,Vol. 2, pp. 668�670). He gave there as well the ∼ 114 kgCaperr, Argentina o
tahedrite, likely known long before
∼ 1871, but as an obje
t regarded �with superstitiousawe� by the native Patagonians, rather than straight-forwardly venerated. The outer surfa
e showed signs ofhaving been damaged by hammering, whi
h too mightimply less-than-reverential treatment for the meteorite(Bu
hwald, 1975, Vol. 2, pp. 409�410).By 
ontrast to these, the Canyon Diablo meteoritesnear Meteor Crater seemed to have attra
ted neitherpositive nor negative native attention like this, while al-though the 3.5 kg Mesa Verde, Colorado, USA mediumo
tahedrite was found in a native shrine house beingrestored by ar
haeologists in 1922, it seemed to havebeen left there quite disregarded, among a number ofdis
arded ro
ks. It was estimated the iron and otherro
ks were probably pla
ed in the building by the 
li�-dwelling natives when it was initially 
onstru
ted, likelyin the thirteenth 
entury ad, but it presumably had noespe
ial signi�
an
e for them (Bu
hwald, 1975, Vol. 3,p. 826).5 Grave goodsAr
haeologists have long debated why some humanburials were a

ompanied by a variety of obje
ts, andothers not. Mu
h of the reasoning originally seemed tohave related to beliefs in a supernatural afterlife, wheresu
h obje
ts would retain their utility. While the ob-je
ts themselves might not have been venerated dire
tly,they were 
learly 
onsidered important enough to thedead person to need to be kept with their physi
al re-mains. Thus they gained a degree of `proxy san
tity'simply by being buried with the 
orpse.In the 
ase of the manufa
tured obje
ts and theraw iron from the Brenham pallasites, brought almosthalfway a
ross the 
ontinent to their eventual home,and subsequent burial sites in the Hopewell Mounds ofOhio, the di�
ulties in obtaining the metal alone sug-gested a probable degree of signi�
an
e in itself. Thisseemed further indi
ated be
ause it would almost 
er-tainly have been better for the tribe to have re
y
ledand reused the iron, not to have disposed of it perma-nently, having already 
arried it so far.Some obje
ts were perhaps small enough to be morereadily expended this way. The Hopewell-age burialmounds at Havana, Illinois, USA, radio
arbon-dated to
∼ 336 b
 ±250 years, were found to have 
ontainedtwenty-two heavily-oxidised iron beads in Burial 10 ofMound 9, ea
h around 0.5�1.5 
m in diameter, with
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old-worked, the metal�rst beaten into thin sheets, then bent into 
ylinders,before being heated to ∼ 650◦C to anneal them. Theinternal dimensions of the holes through the 
ylinderssuggested they had on
e all been 
arefully strung, andlikely graded by size. Analysis further suggested theoriginating meteorite had been a �ne o
tahedrite (Bu
h-wald, 1975, Vol. 2, pp. 635�637).Another was a small pallasite fragment weighing128 g, found buried in a pottery bowl, whose worn,bright exterior suggested perhaps that it had been longhandled, maybe 
arried in the pou
h of a medi
ine-man.Its 
hemistry and stru
ture identi�ed it as being part ofthe nearby Glorieta Mountain meteorites. It was foundin a pueblo ruin near Pojoaque in New Mexi
o, USA,probably dated to ∼ 1200 ad, and for a while after itsdis
overy, it was 
alled Pojoaque as a result. The Glo-rieta Mountain area hosts one of world's more impor-tant iron strewn�elds, around four kilometres long byone kilometre wide, and from whi
h twenty-eight palla-siti
 o
tahedrites have been re
overed, up to ∼ 67 kg inweight. The total weight of all the meteorites lo
atedthere was ∼ 190 kg (Bu
hwald, 1975, Vol. 1, Table 11,p. 28 & Vol. 2, pp. 597�601). As noted when dis
ussingthe Brenham pallasites previously, the nature of palla-sites makes the iron mu
h easier to extra
t and reusethan that from a solid iron meteorite. In the 
ase ofGlorieta Mountain, this extra
tion was still easier, be-
ause the original obje
t seemed to have fragmented inthe air, the veins of iron breaking apart into `�nger'-shaped individual pie
es. Bu
hwald (Vol. 1, Fig. 35,p. 48 & Vol. 2, Figs. 793�796, pp. 597�598) showed pho-tographs of several of these shaped roughly like knifeblades, ∼ 10�30 
m long, though none had been re-worked at all.A tumulus in Oktibbeha County, Mississippi, USA,
ontained an extraordinarily high-ni
kel-
ontent proba-ble meteorite (∼ 60% ni
kel, more than twi
e the quan-tity found in other ni
kel-ri
h meteorites). From thesurviving 156 g pie
e, it was 
lear about half the orig-inal mass had been 
ut-o� and removed before burial,while the remaining pie
e had been arti�
ially reheatedsin
e its formation. Why only part of it had been, pre-sumably, used before it ended in this burial is unknown(Bu
hwald, 1975, Vol. 3, p. 947).The most substantial of these native-grave-buriedmeteorites was found in 1936, about ten kilometressouth of Livingston, Montana, USA, where a mediumo
tahedrite weighing 1.6 kg was dis
overed with humanremains plus various obje
ts and weapons, all entombedin a deliberately-piled 
airn of ro
ks. There seemedto have been no other burials nearby, 
ertainly not of
omparable type, so it is not known why this 
airn wasthere, who made it, nor why su
h a signi�
ant meteoriteshould have a

ompanied the burial (Bu
hwald, 1975,Vol. 2, pp. 776�777).

6 Dis
ussionIn general, the quantity and distribution of the itemsdetailed above, and previously for North Ameri
a, isabout what would be expe
ted from a simple 
onsid-eration of the random nature of meteorite falls. Thesomewhat greater 
on
entration of items in the south-west of North Ameri
a seemed to re�e
t a pra
ti
e ofdeliberately burying meteorites by the people who dweltin pueblos around the twelfth to fourteenth 
enturiesad there. Presumably, those meteorites were 
hosenbe
ause there was some parti
ular signi�
an
e aboutthem, perhaps their size or shape, or perhaps be
ausethey had been witnessed to fall.The la
k of meteorites revered from parts of theAmeri
as south of modern Mexi
o City, by 
ontrast topla
es to its north, is very striking. It is not 
lear whythis should have been so, but it may have related todi�eren
es in burial 
ustoms, the preservation of oraltales and beliefs, or simply that there has been insu�-
ient detailed examination of sites and re
ording of talesin the southern half of the Ameri
as.Perhaps the most unusual aspe
t was the great pre-dominan
e of meteoriti
 irons among the venerated ob-je
ts, with s
ar
ely any stony meteorites involved atall. Given that stones seen to fall vastly outnumber theirons so-observed (Bu
hwald, 1975, Vol. 1, Table 19,p. 37 suggested just ∼ 5% of all witnessed meteoritefalls were irons) seemed to argue strongly against anykind of importan
e in a per
eived heavenly provenan
efor meteorites overall, perhaps ex
epting a few spe
i�

ases. Irons are far more often found without beingseen to fall (ibid. gave ∼ 49%), largely be
ause theirsurvival times against earthly weathering pro
esses aresigni�
antly longer 
ompared to stony meteorites, plusthey have mu
h greater reuse potential, and are eas-ier to identify as unusual 
ompared to earthly surfa
ero
ks.Too few 
ases here had tales re
orded about themto indi
ate whether their 
elestial origins were generallyeven known, let alone if they played a role in helping se-le
t the obje
ts for veneration and preservation. Some-times, it was reasonably de�nite that the obje
ts 
ouldnot have been seen to fall, judging by their estimatedarrival times. Overall, it seems likely that, as has beenidenti�ed in the Proje
t before, simple pragmatism intaking advantage of a readily-available surfa
e sour
eof iron, was of greater moment than where the materialmay on
e have 
ome from.However, there have been a number of reports ofstony meteorites found on Native Ameri
an 
ampsites.Nininger (1938) mentioned having re
overed four fromsu
h lo
ations during 1936�37 alone, two ea
h in east-ern Colorado and western Kansas, USA, for example,though he approximately lo
ated only the two in Col-orado as found near Karvel, Lin
oln County, and Spring-�eld, Ba
a County. The latest British Natural His-tory Museum's �Catalogue of Meteorites� (Grady, 2000)listed just three obje
ts found in similar lo
ations, buttwo of those � from Apex Gul
h, Je�erson County, Col-orado, an L6 
hondrite found in 1938, and Leslie, Hall
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hondrite found in 1968 � weredi�erent to those Nininger had found. The third wasone of Nininger's 1936 �nds, from Rolla, Morton Countyin Kansas, another H5 
hondrite. Quite what signi�-
an
e 
an be atta
hed to su
h �nds, whose lo
ations inthe 
ampsites, and dating or asso
iative eviden
e, wastypi
ally unre
orded, is un
lear. As Nininger himselfstated (ibid., p. 39), �it must be admitted that with-out additional eviden
e, these asso
iations 
ould be re-garded as a

idental.�7 Con
lusionIn 
ontrast to the examples of an
ient Old World mete-orite veneration, where there were many tales des
ribingthe obje
ts and sometimes the rituals asso
iated withthem, but no surviving obje
ts to 
on�rm the nature ofany, in the New World, there were plenty of 
on�rmedmeteoriti
 obje
ts found in 
ontexts suggestive of reli-gious or supernatural signi�
an
e, but often supportedby vague or un
ertain tales regarding what pra
ti
esthey may have been involved with. That meteoriteswere among the obje
ts 
onsidered sa
red in both re-gions has been well-
on�rmed, although it is less 
er-tain their heavenly origins were always known, or evenne
essarily thought important, in the New World.8 A
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 2In September 2010, 46 
ameras of the IMO Video Meteor Network were a
tive with more than 3 700 hours ofobservations and almost 19 000 meteors re
orded. Minor showers a
tive in September were explored. A
tivitypro�les of the September ε-Perseids, ν-Eridanids and ι-Cassiopeiids are presented. Signs of early a
tivity of theOrionids were sear
hed for. A small in
rease 
ould be dete
ted from September 25, and 
onvin
ing rates 
ouldbe observed from September 30.Re
eived 2010 November 51 Introdu
tionIn September, the weather 
onditions in Europe slightlyreversed: the more northern observers enjoyed better
onditions than in the month before, whereas most ob-servers south of the Alps 
olle
ted fewer 
lear nights.Thirteen out of 46 
ameras re
orded meteors in twentyor more nights. With more than 3 700 hours, the ef-fe
tive observing time redu
ed by 350 hours 
omparedto 2009. The number of meteors, however, in
reasedby more than 3 000 to almost 19 000 (Table 1 and Fig-ure 1). On
e more, the 
amera network grew slightly:Klaas Jobse started observation with his se
ond inten-si�ed 
amera Klara2 in September.By the end of the month, about half of all 
amerashad swit
hed to the new version of MetRe
, so thatthe e�e
tive 
olle
tion area 
ould be 
al
ulated. Thetotal 
olle
tion area, however, is given in Table 1 onlyfor those 
ameras that provided reliable limiting magni-tudes and therefore e�e
tive 
olle
tion areas in the fullmonth. In addition we abstained from listing the same�eld of view for all 
ameras with the same lens 
on-trary to what was announ
ed in the last report (Molau& Ka
, 2010a). A 
loser analysis had revealed that thesmall deviations between the 
ameras are not only mea-surement errors, but represent also real di�eren
es dueto tiny variations in the fo
al length.2 September showersWith a long-term average of 4.5 meteors per hour,September is a transitional month between the peakmonths of August (7.0) and O
tober (5.9). The latestanalysis of meteor showers in the Perseus-Auriga regionshowed that there is a bun
h of minor showers near thenorthern Apex sour
e (Rendtel & Molau, 2010). Withthe September ε-Perseids (208 SPE), one of these shallbe analyzed here in more detail. Only re
ently the SPEwere 
orre
ted in the IMO working list and �shifted�into the right position. In addition, we have a 
loserlook at the ν-Eridanids (337 NUE) and September ι-1Abenstalstr. 13b, 84072 Seysdorf, Germany.Email: sirko�molau.de2Na Ajdov hrib 24, 2310 Slovenska Bistri
a, Slovenia.Email: javor.ka
�orion-drustvo.siIMO bib
ode WGN-386-molau-vidsepNASA-ADS bib
ode 2010JIMO...38..199M

Figure 1 � Monthly summary for the e�e
tive observing time(solid bla
k line), number of meteors (dashed gray line) andnumber of 
ameras a
tive (bars) in 2010 September.Cassiopeiids (416 SIC) as in the last year. The analysesare based on data of 677 SPE, 91 SIC and 893 NUEatop of 14 000 sporadi
 meteors. As usual, the ratio ofthe shower and sporadi
 meteor 
ounts per night wasused as an a
tivity measure.

Figure 2 � A
tivity pro�le of the September ε-Perseids inSeptember 2010. The ratio of shower and sporadi
 meteorsis plotted for ea
h night.
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Figure 3 � Comparison of the a
tivity pro�les of the ν-Eridanids (NUE) and the September ι-Cassiopeiids (SIC)in September 2009 (dashed line) and 2010 (solid line).2.1 September ε-PerseidsIn this year, the September ε-Perseids show a 
lassi
alpro�le with a distin
t maximum of about 25% of thesporadi
 meteors in the night of September 9/10 (Fig-ure 2). That date mat
hes perfe
tly to the value foundin the last long-term analysis (Solar longitude 167◦).It is also 
onsistent that rates at the as
ending bran
hare slightly higher than at the des
ending bran
h � onlythe maximum is more pronoun
ed than in the long-termanalysis.2.2 ν-Eridanids andSeptember ι-CassiopeiidsThe ν-Eridanids and September ι-Cassiopeiids are evenweaker showers. To assess whether their a
tivity graphsshow real stru
tures or only random �u
tuations, thepro�le from the monthly analysis in September 2009 wasplotted in parallel to the new 2010 values (Figure 3).In both years, the ν-Eridanids show an approxi-mately 
onstant a
tivity of 7�8% of the sporadi
 meteor
ount. The highest rate was observed on 2010 Septem-ber 16, but the pro�le shows also a few sub-maxima. Itis amazing that even these stru
tures mat
h reasonablywell in both years.The September ι-Cassiopeiids rea
hed again onlyabout 4% of the sporadi
 meteor 
ount. Their maxi-mum (September 9) o

urred one day later than in theyear before.The good agreement between both years is en
our-aging. It indi
ates that a
tivity pro�les of even su
hweak showers do not only show random �u
tuations.3 Early OrionidsFinally we want to 
he
k at what time the a
tivity in-terval of the Orionids starts. The long-term analysisof 2009 showed �rst signs of this shower as early asSeptember 26. However, the real start date was set toO
tober 3, sin
e only then the radiant position was de-termined reliably enough. In the re
ent analysis of thePerseus Auriga 
omplex, whi
h in
orporated additionaldata from fall 2009, the shower 
ould even be tra
ed tomid-September (Rendtel & Molau, 2010).

Figure 4 � Per
entage of sporadi
 meteors that mat
h tothe extrapolated Orionid radiant. Starting from September25, there is a small in
rease in rates that hints on the realshower.Now we extended the a
tivity interval arti�
ially toSeptember 1 and tested how many meteors would �tto the extrapolated radiant position. A fairly 
onstantrate of 5% of the sporadi
 meteors mat
hed to thatradiant in all of September (Figure 4). Only startingfrom September 25, there was a marginal in
rease inmeteors whi
h 
ould re�e
t the onset of the Orionids in2010. On September 30 the in
rease be
ame prominent.The shower a
tivity in O
tober is 
overed in Molau &Ka
 (2010b).Referen
esMolau S. and Ka
 J. (2010a). �Results of the IMO VideoMeteor Network � August 2010�. WGN, Journal ofthe International Meteor Organization, 38:5, 171�174.Molau S. and Ka
 J. (2010b). �Results of the IMOVideo Meteor Network � O
tober 2010�. WGN,Journal of the International Meteor Organization,38:6, 203�206.Rendtel J. and Molau S. (2010). �Meteor a
tivity fromthe Perseus-Auriga region in September and O
to-ber�. WGN, Journal of the International MeteorOrganization, 38:5, 161�166.Handling Editor: Javor Ka
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Table1�Observers
ontributingto2010SeptemberdataoftheIMOVideoMeteorNetwork.E�.CAdesignatesthe
e�e
tive
olle
tionareaandTot.CAthetotal
olle
tionarea.

Code Name Pla
e Camera FOV Stellar E�.CA Nights Time Tot.CA Meteors
[

◦2
] LM [mag]

[

km2
]

[h]
[

103km2h
]BENOR Benitez-S. Las Palmas Times4 (1.4/50) 2359 � � 16 62.1 � 186Times5 (0.95/50) 33 7.0 261 14 17.3 � 44BRIBE Brinkmann Herne Hermine (0.8/6) 2374 4.2 1074 22 114.7 � 471CASFL Castellani Monte Baldo Bmh1 (0.8/6) 2350 � � 19 82.6 � 262Bmh2 (1.2/4.5)* 4243 � � 22 104.2 � 424CRIST Crivello Valbrevenna C3P8 (0.8/3.8) 5575 � � 22 140.4 � 729Stg38 (0.8/3.8) 5593 � � 28 182.1 � 1431ELTMA Eltri Venezia Met38 (0.8/3.8) 5620 � � 13 93.7 � 342GONRU Gon
alves Tomar Templar1 (0.8/6)* 2188 5.3 2331 25 173.4 276.0 856Templar2 (0.8/6)* 2303 5.0 2397 25 154.8 299.1 628GOVMI Govedi£ Sredi²£e ob Dravi Orion2 (0.8/8) 1471 6.0 3916 22 101.7 � 403HERCA Hergenrother Tu
son Salsa3 (1.2/4)* 4332 4.0 1471 28 169.9 � 662HINWO Hinz Brannenburg Akm2 (0.85/25)* 754 5.7 1306 13 65.3 79.8 327IGAAN Igaz Baja HuBaj (0.8/3.8) 5600 4.3 3338 12 57.7 109.2 174Hodmezovasarhely HuHod (0.8/3.8) 5609 4.2 3031 19 107.8 268.4 420Budapest HuPol (1.2/4) 3929 3.5 1144 18 56.8 57.2 136JOBKL Jobse Oostkapelle Betsy2 (1.2/85)* 1725 � � 4 21.3 � 558Klara2 (1.2/85)* 1564 � � 5 29.6 � 309KACJA Ka
 Kostanjeve
 Metka (0.8/8)* 1381 4.0 2246 10 44.5 37.5 136Ljubljana Orion1 (0.8/8) 1420 5.3 2336 20 56.4 51.3 218Kamnik Rezika (0.8/6) 2307 5.0 2293 12 50.1 73.5 373Stefka (0.8/3.8) 5540 4.2 2882 11 43.4 71.5 137KERST Kerr Glenlee Go
am1 (0.8/3.8) 5238 4.2 2637 17 98.2 228.7 571KOSDE Kos
hny Noordwijkerhout Li
4 (1.4/50)* 2027 � � 14 62.9 � 687Te
1 (1.4/12) 741 5.6 1133 19 28.8 � 89LUNRO Lunsford Chula Vista Bo
am (1.4/50)* 1860 � � 14 74.5 � 365
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Table1�Observers
ontributingto2010SeptemberdataoftheIMOVideoMeteorNetwork�
ontinuedfromprevious
page.

Code Name Pla
e Camera FOV Stellar E�.CA Nights Time Tot.CA Meteors
[

◦2
] LM [mag]

[

km2
]

[h]
[

103km2h
]MOLSI Molau Seysdorf Avis2 (1.4/50)* 1771 6.1 4182 17 93.1 215.3 1122Min
am1 (0.8/8) 1477 4.9 1716 24 112.1 149.2 593Ketzür Remo1 (0.8/3.8) 5592 3.0 974 23 89.6 93.1 297Remo2 (0.8/3.8) 5635 4.3 2846 22 90.7 177.8 289MORJO Morvai Fülöpszallas HuFul (1.4/5) 2522 3.5 532 20 83.1 44.5 209OCHPA O
hner Albiano Albiano (1.2/4.5) 1971 � � 13 53.4 � 107OTTMI Otte Pearl City Orie1 (1.4/5.7) 3837 � � 13 59.3 � 247PERZS Perko Be
sehely HuBe
 (0.8/3.8)* 5448 3.4 1500 12 48.2 34.9 141ROBBI Roberto Verona Fiamene (0.8/3.8) 5632 � � 12 60.1 � 174ROTEC Rothenberg Berlin Armefa (0.8/6) 2369 � � 18 85.6 � 332SCHHA S
hremmer Niederkrü
hten Doraemon (0.8/3.8) 5537 � � 16 59.6 � 195SLAST Slave
 Ljubljana Kayak1 (1.8/28) 596 � � 11 35.2 � 107STOEN Stomeo S
orze Min38 (0.8/3.8) 5631 � � 19 122.8 � 876Noa38 (0.8/3.8) 5609 � � 18 118.6 � 795S
o38 (0.8/3.8) 5598 � � 19 124.0 � 1056STRJO Strunk Herford Min
am2 (0.8/6) 2357 � � 9 33.8 � 125Min
am3 (0.8/12) 728 � � 18 62.4 � 233Min
am5 (0.8/6) 2344 � � 9 48.6 � 234TEPIS Tepli
zky Budapest HuMob (0.8/6) 2375 4.9 2258 13 79.3 99.1 405YRJIL Yrjölä Kuusankoski Finex
am (0.8/6) 2337 � � 17 65.5 � 299Overall 30 3 719.2 � 18 774* a
tive �eld of view smaller than video frame
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tober 2010Sirko Molau 1 and Javor Ka
 2Fifty 
ameras of the IMO Video Meteor Network were a
tive in 2010 O
tober. Almost 40 000 meteors werere
orded in about 5 600 hours of observations � a re
ord month in the Network history. The a
tivity pro�lesof the Orionids as well as the Northern and Southern Taurids throughout the month are presented. O
toberCamelopardalids 
ould again be reliably dete
ted, their maximum o

urring on O
tober 5/6. Their a
tivitypro�le is presented along with a
tivity pro�les from the O
tober Ursae Majorids and Leonis Minorids.Re
eived 2010 De
ember 91 Introdu
tionO
tober 
ame with all prerequisites for a splendidmonthly result. As in August, a total of 50 video 
am-eras were a
tive. The �ne weather presented many ob-serving nights to most observers, and Carl Hergenrotheron
e more did not miss even a single night. Highlightsof the month were O
tober 9 and 21, when about 40
ameras 
olle
ted a total of 300 observing hours. Inaddition, O
tober is one of the most interesting seasonswith the Orionids, Taurids and a number of minor show-ers a
tive. Even though the weather deteriorated justat the Orionid maximum and the sky be
ame moon-lit by that time (full Moon on O
tober 23), we simplyhad to break the re
ord again. And how we did it!With almost 5 600 hours we 
olle
ted 20% more e�e
-tive observing time than in August 2010 (Molau & Ka
,2010a), and also the meteor 
ount in
reased by 20% toalmost 40 000 (Table 1 and Figure 1). On average, were
orded 7.1 meteors per hour � just as many as in Au-gust and one meteor per hour more than the long-termO
tober average.In O
tober, another 
amera (HuLud1, operated byErno Berko) started regular observation in Hungary. Inaddition, we 
ould wel
ome an English observer in ourmidst again. Mal
olm Currie 
ontributed the �rst Ori-onid observations with his 
amera Mi
4.At the same time we re
eived the sad news thatthe British amateur astronomer Andrew Elliot passedaway on November 28 after a long illness. He was ate
hnology a�
ionado, and a versatile and always help-ful amateur that used his video equipment not just forlunar o

ultations (his primary hobby-horse), but o

a-sionally also for meteor observation. With Andrew welose a valuable advisor and good friend.O
tober has on
e more shown a limit. A singleperson is overstret
hed when 
olle
ting, 
he
king andar
hiving su
h large data sets alone. For this reason weare about to establish a new 
ollaboration model, wherea number of experien
ed observers will 
ontribute to theveri�
ation of observations.1Abenstalstr. 13b, 84072 Seysdorf, Germany.Email: sirko�molau.de2Na Ajdov hrib 24, 2310 Slovenska Bistri
a, Slovenia.Email: javor.ka
�orion-drustvo.siIMO bib
ode WGN-386-molau-vido
tNASA-ADS bib
ode 2010JIMO...38..203M

Figure 1 � Monthly summary for the e�e
tive observing time(solid bla
k line), number of meteors (dashed gray line) andnumber of 
ameras a
tive (bars) in 2010 O
tober.2 OrionidsO
tober was as expe
ted dominated by the Orionids.The analysis of last month had shown that their a
tivitystarted already around September 25 (Molau & Ka
,2010b). Now we 
ould extend the a
tivity pro�le bythe full month of O
tober (Figure 2). The graph isbased on 12 300 Orionids and 21 000 sporadi
 meteors,re
orded between 2010 September 25 and O
tober 31.Until about O
tober 10, the Orionid a
tivity remainedat a 
onstantly low level. Thereafter it rose day by dayand rea
hed a peak on O
tober 22/23. In that night, 2.7Orionids were re
orded for ea
h sporadi
 meteor whi
his the same ratio as at last year's maximum (Molau &Ka
, 2009).3 TauridsLet's have a look at the Taurids next. The long-termanalysis of 2009 (Molau & Ka
, 2009) revealed thatthe southern bran
h is a
tive �rst, rea
hing its maxi-mum on O
tober 10. The northern bran
h peaks aboutone month later on November 13. That was 
on�rmedby the 2010 data set (Figure 3). In the beginning,the Southern Taurids were slightly dominating. They
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Figure 2 � A
tivity pro�le of the Orionids in 2010. In thisand all following �gures, the ratio between the number ofshower meteors and sporadi
s is displayed for ea
h night.

Figure 3 � A
tivity pro�les of the Northern (NTA) andSouthern Taurids (STA) in 2010.rea
hed their maximum on O
tober 15 and thereafterthe rate slowly de
lined. The a
tivity of the NorthernTaurids, however, in
reased slowly but 
onstantly in allof O
tober. By the end of the month, the northernbran
h had overtaken the southern.4 Minor showers of O
toberThere was no sign of the Dra
onids in the �rst tendays of O
tober. Also the O
tober Ursae Majorids re-mained within the sporadi
 ba
kground with a total of240 shower meteors (Figure 4). Only on O
tober 15/16they were 
learly noti
eable with about 15% of the spo-radi
 meteor 
ount. That date mat
hes exa
tly to themaximum found in the 2009 shower analysis (Molau &Rendtel, 2009).In the �nal third of O
tober we re
orded more than300 Leonis Minorids. They were slightly above the spo-radi
 ba
kground for a 
ouple of days and rea
hed theirmaximum with only about 10% of the sporadi
 
ountat the same date that the Orionids were at their max-imum. Also that agrees with the 2009 analysis, whenthe maximum was determined at O
tober 23.

Figure 4 � A
tivity pro�les of the O
tober Camelopardalids(OCT), O
tober Ursae Majorids (OCU) and Leonis Mi-norids (LMI) in 2010.Still, the O
tober Camelopardalids remain our fa-vorite minor shower thanks to their extremely shortduration. Last year's analysis revealed a maximum atsolar longitude 192.6 degrees with a full width at halfmaximum (FWHM) of about six hours (Molau & Ka
,2009). This year, this 
orresponded to 03h UT on O
-tober 6. As expe
ted, we observed highest rates with46 shower meteors in the night of O
tober 5/6. Their
ount was 20% of the sporadi
 
ount with most showermeteors o

urring in the half hour intervals 01h00m�01h30m UT and 03h00m�03h30m UT. Hen
e, the O
-tober Camelopardalids were the most a
tive shower inthat night. In the nights before and after O
tober 5/6,their a
tivity was lower by a fa
tor of �ve � the shower
ould not be re
ognized any more in the sporadi
 ba
k-ground.Referen
esMolau S. and Ka
 J. (2009). �Results of the IMO VideoMeteor Network � O
tober 2009�.WGN, Journal ofthe International Meteor Organization, 37:6, 188�190.Molau S. and Ka
 J. (2010a). �Results of the IMO VideoMeteor Network � August 2010�. WGN, Journal ofthe International Meteor Organization, 38:5, 171�174.Molau S. and Ka
 J. (2010b). �Results of the IMOVideo Meteor Network � September 2010�. WGN,Journal of the International Meteor Organization,38:6, 197�200.Molau S. and Rendtel J. (2009). �A Comprehensive Listof Meteor Showers Obtained from 10 Years of Ob-servations with the IMO Video Meteor Network�.WGN, Journal of the International Meteor Orga-nization, 37:4, 98�121.Handling Editor: Javor Ka
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Table1�Observers
ontributingto2010O
toberdataoftheIMOVideoMeteorNetwork.E�.CAdesignatesthee�e
tive

olle
tionareaandTot.CAthetotal
olle
tionarea.

Code Name Pla
e Camera FOV Stellar E�.CA Nights Time Tot.CA Meteors
[

◦2
] LM [mag]

[

km2
]

[h]
[

103km2h
]BENOR Benitez-S. Las Palmas Times4 (1.4/50) 2359 3.2 492 17 79.5 � 346Times5 (0.95/50) 33 7.0 261 12 18.4 � 52BEREE Berko Ludányhalászi HuLud1 (0.95/3) 6500 � � 9 75.2 � 335HuLud2 (0.95/2.8) 5977 4.2 2978 20 141.1 � 610BRIBE Brinkmann Herne Hermine (0.8/6) 2374 4.2 1074 10 77.7 � 398CASFL Castellani Monte Baldo Bmh1 (0.8/6) 2350 � � 20 126.0 � 522Bmh2 (1.2/4.5)* 4243 � � 20 158.9 � 1019CRIST Crivello Valbrevenna C3P8 (0.8/3.8) 5575 4.2 2525 24 161.0 � 1157Stg38 (0.8/3.8) 5593 � � 25 164.0 � 1503CURMA Currie Grove Mi
4 (0.8/6) 1471 5.2 3008 7 40.8 � 625ELTMA Eltri Venezia Met38 (0.8/3.8) 5620 � � 21 166.7 � 953GONRU Gon
alves Tomar Templar1 (0.8/6)* 2188 5.3 2331 19 151.3 271.1 1180Templar2 (0.8/6)* 2303 5.0 2397 20 150.2 285.8 999GOVMI Govedi£ Sredi²£e ob Dravi Orion2 (0.8/8) 1471 6.0 3916 23 155.0 125.5 800HERCA Hergenrother Tu
son Salsa3 (1.2/4)* 4332 4.0 1471 31 181.3 � 839HINWO Hinz Brannenburg Akm2 (0.85/25)* 754 5.7 1306 11 75.8 88.7 439IGAAN Igaz Baja HuBaj (0.8/3.8) 5600 4.3 3338 6 51.4 � 436Hódmez®vásárhely HuHod (0.8/3.8) 5609 4.2 3031 24 144.7 � 881Budapest HuPol (1.2/4) 3929 3.5 1144 22 100.1 97.4 392JOBKL Jobse Oostkapelle Betsy2 (1.2/85)* 1725 � � 12 104.6 � 2691Klara2 (1.2/85)* 1564 � � 14 118.4 � 1767KACJA Ka
 Kostanjeve
 Metka (0.8/8)* 1381 4.0 2246 9 63.9 33.9 323Ljubljana Orion1 (0.8/8) 1420 5.3 2336 21 91.0 80.6 456Kamnik Rezika (0.8/6) 2307 5.0 2293 12 97.6 44.7 875Stefka (0.8/3.8) 5540 4.2 2882 12 76.7 42.5 381KERST Kerr Glenlee Go
am1 (0.8/3.8) 5238 4.2 2637 20 125.1 364.7 1020KOSDE Kos
hny Noordwijkerhout Li
4 (1.4/50)* 2027 5.3 2782 21 91.4 � 610Te
1 (1.4/12) 741 5.6 1133 16 22.8 � 87
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Table1�Observers
ontributingto2010O
toberdataoftheIMOVideoMeteorNetwork�
ontinuedfrompreviouspage.

Code Name Pla
e Camera FOV Stellar E�.CA Nights Time Tot.CA Meteors
[

◦2
] LM [mag]

[

km2
]

[h]
[

103km2h
]LUNRO Lunsford Chula Vista Bo
am (1.4/50)* 1860 � � 4 19.5 � 143MOLSI Molau Seysdorf Avis2 (1.4/50)* 1771 6.1 4182 18 136.5 321.4 2055Min
am1 (0.8/8) 1477 4.9 1716 24 148.2 183.2 1025Ketzür Remo1 (0.8/3.8) 5592 3.0 974 27 117.8 114.0 524Remo2 (0.8/3.8) 5635 4.3 2846 26 114.1 192.5 416MORJO Morvai Fülöpszállás HuFul (1.4/5) 2522 3.5 532 22 143.2 � 586OCHPA O
hner Albiano Albiano (1.2/4.5) 1971 � � 2 5.6 � 16OTTMI Otte Pearl City Orie1 (1.4/5.7) 3837 � � 24 167.7 � 1001PERZS Perko Be
sehely HuBe
 (0.8/3.8)* 5448 3.4 1500 23 174.4 157.8 1134ROBBI Roberto Verona Fiamene (0.8/3.8) 5632 � � 17 86.1 � 313ROTEC Rothenberg Berlin Armefa (0.8/6) 2369 4.8 1801 19 111.8 126.9 575SCHHA S
hremmer Niederkrü
hten Doraemon (0.8/3.8) 5537 3.0 846 23 106.3 � 407SLAST Slave
 Ljubljana Kayak1 (1.8/28) 596 � � 16 102.6 � 365STOEN Stomeo S
orze Min38 (0.8/3.8) 5631 � � 22 196.3 � 1811Noa38 (0.8/3.8) 5609 � � 22 187.8 � 1669S
o38 (0.8/3.8) 5598 � � 22 195.1 � 2142STORO Stork Ond°ejov Ond1 (1.4/50)* 2195 5.8 4595 2 9.9 � 361STRJO Strunk Herford Min
am2 (0.8/6) 2357 � � 20 79.4 � 310Min
am3 (0.8/12) 728 � � 21 92.4 � 441Min
am5 (0.8/6) 2344 � � 21 135.8 � 809TEPIS Tepli
zky Budapest HuMob (0.8/6) 2375 4.9 2258 18 160.7 213.6 1153YRJIL Yrjölä Kuusankoski Finex
am (0.8/6) 2337 � � 18 88.6 � 446Overall 31 5 590.4 � 39 398* a
tive �eld of view smaller than video frame
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