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1. Introduction to the Southern African Fireball Catalogue
(SAFC)

The Southern African Fireball Catalogue (SAFC) is the result of investigations into all
fireballs reportedsince the author took over as Director of the then Comet and Meteor
Section h 1992. Allindividual fireball reports e publishedegularlyin Monthly Notes

of the Astronomical Society of Southern AfriddJASSA) but herethey are published
together as oneonvenienreferencesource Theobjectives of th& AFC areto provide a
permanent record of fireballs observed and reported Bouthern Africa, to give due
consideration to those who made the effort to report their observations, and to serve as
both historical and scientificreference work for those who wish to conduct further
research intdoright meteor eventsThe catalogue Wibe updated and developed further

as new events are reported and investigated. In addition to these modern events, the
author has now captured reports of fireballs repartddNASSA prior to 1992, totaling

a further ¥ events, whichare listed as Historical Fireballs. Where possible, these
Historical Fireballs have been further investigaaed any new findings recorded here.

The observationand investigationof fireballs is important forseveralreasons. Most
particles which enter Earthofsomdd oldpyer e
(Carillo-Sanchez et a@015, andinclude both particles which result in visual metgors

and those too faint to detect by eye, but which can be detected by radar or radio
monitoringtechniques Most visible meteorsccur in the magnitude range 0 to wih

particle sizes about that of sand grain®ccasionally brighter meteors may be seen,
which are caused by larger particle& fireball of magnitude-4 to -12 will be produced

from small stonesf a few mm to a few cnn diameter. If the path can be determined

with some certaintythen the potentialadiant and consequently the meteor strefaom

which the fireball emanatesan be determined Associatingfireballs with specific
meteor streams tells urore about thencidence of larger particles within particular
meteor streams. Some streams are known to produce larger numbers of fireballs, such as
for example,the Taurids in Novemberwhich are rlated toComet 2P/Encke.During

1998, the Leonids produced a large number of fireballs on the nighwvedmber 16/17

(The Leonid Fireball Night)he result of a filament of large particlgeced fromComet
55P/TempelTuttle between 500 and 1000 years aBoofvn and Arlt).

Carrill o S8nchez, J. D., Pl ane J. M. c., Feng, W. , miN@ustvor nT ,
particles entering the atmosphere, Geophys Res Lett. 2015 Aug 16; 42(15)6%5.8 Published online 2015 Aug 13. doi:
10.1002/2015GL065149

Brown, P. andArlt, R, Detailed visual observations and modelling of the 1998 Leonid shdwamthly Notices of the Royal
Astronomical Society, Volume 319, Issue 2, Daber 2000, Pages 41428, https://doi.org/10.1111/j.13&11.2000.03757.x



The patrticles responsible for firebalteavelling at high speed can constitute a danger to
spacecrafin Earthorbit. Therefore,knowledge of when to expestorms ofparticles
capable of causing damageable mitigation strategies to peot spacecraft and their
sensitive equipment.

Very importantly andseeing thabrighterfireballs and bolidescan be caused Hyodies
large enough to sume their passagtrough the atmospherthey may reach the ground
when they are calletheteorites. Triangulation of the path may be used to locate any
potential fall sitesand n this regardpbtaining sufficientvideo footage which can be
calibrated toaccurately determine the pagmospheric orbit and trajectoduring the

f 1 r e laklatiMe dpassage are critical.Useful sources of video footage include
commercial and domestic security cameras and dashcarhgre is also a growing
number of dedicated meteor cameras and sumysh are increasing the detections of
fireballs, but much still needs to be done to createore complete coveragé the sub
continent

2. Definition of terms in meteor astronomy

In order to clarify the terminology relating to meteor astronomy, and seeing that the
dasicdé i ni ti ons i n radofied atthe IAU @endrat Assembtyyind1961
no longercorresponddto the current state of knowledgéommission F1 of the IAU on

30 April 2017 approved a number of definitions, including Hatiéx the following related
specifically to meteors (the full text of the definitions can be found onlAle
Commission F1 webpage):

Meteor - is the light and associated physical phaeoa (heat, shock, ionizatiomyhich
result from thehigh-speedentry of asolid object from space intogaseous atmosphere.

Meteoroid - is a solid natural object of a size ghly between 3@um and 1nmoving in,
or coming from, interplanetary space.

Meteorite - is any natural solid object that survivéhe meteor phase in a gaseous
atmosphere without being completely vaporized.

Meteor train - is light or ionization left along thérajectory of the meteor aftehe
meteor has passed.

Meteoroid stream - is a group of meteoroidshich have similar orbits and @mmon
origin.

Meteor shower- is a group of meteors produced beteoroids of the same meteoroid
stream.



In the remarkent he ter m émet eor O:

1 A meteor brighter than absolute (distance of 100 kmyal magnitude 4 is
termed &olide or a fireball.

1 A meteor brighter than absolute visual magnitude7 is also called a
superbolide.

Note no distinction is made in the definition between a bolide or fireball. The major
change relevant to this catalogue of Southern African sightings is the definition of a
fireball as being brighter than absolute magnitude whereas previously brighter than
magnitude- 3 was used. For purposes of continuity with the previous definition of a
fireball, the following reports include sightings reported assm3 where they occurred
before the new definition was approved. Any cataéogntriesafter 30 April 2017
conform tothe latest IAU definition of a fireball.

3. Notes to the reports

All reports are given with details as originally published, except that place names have
been updated to the currently accepted name. ekample,Northern Province is now
called Limpopo, Natal becomes KwaZtMatal (or its abbreviation KZN) and
Johannesburg and Pretoria environs which were previously part of Transvaal are referred
to as being in GautendA full list of name changes tseyond the scope of this Catalogue.

All coordinates are for epoch J2000.0, which came into use in 1984. Where the reporter
clearly indicated the coordinates were in the B1950.0 system, the coordinates are restated
for epoch J2000.0. For all fireballs in thdistorical section, the coordinates are
recalculated from the epoch of date to J2000.0. All plots of fireball pathHzaaesl on

the J2000.0 coordinates.

All times were converted to UT unless stated.

The brightness of fireballs is given as reported by the observer, irrespective of
experience. It should be noted that there is a tendenoyexestimatebrightness by

those without observing experience. Even for amateur astronomers some difficulty is
experienced in estimating brightness due to the lack of comparison objects between
Venus (generally about magnitued, and theMoon full Moon-13)). Where one of

these objects was visible at the tithe apparent magnitude given already corrected

for extinction.

Where the report originated from the American Meteor Society Fireball page, the
corresponding AMS event number is given.



Descent angles, if given, are in degrees, with directly upwards = 0°, horizontally left to
right = 90°, directly downwards = 180° and horizontally right to left = 2782imuth
angles are reckoned from north = 0° through east = 90°.

Solar longitudes were calculated from the SollongCalc appKhbstina Veljkovic
(Department of Probability and Statistics, Faculty of Mathematics, University of
Belgrade, Belgrade, Serbja) accessed through the IMO webpage at
https://www.imo.net/resources/solangitudetables/

Maps were made using Googiarth,credit to Google and AfriGIS (Pty) Ltd.

All eventswere published in MNASSA. Theferenceo the originalreportis given as
MNASSA X, X, where X is the volum@aumber, and x is the page num(sgin that
volume.

4. Fireballs that led to meteorite recoveries

There arecurrently only four events in the SAFC which are assodlateith known
meteorite fak. They are

Event H4- 1950 October 5 Monze Meteorite, Zambia
Event 116 2002 July 21 Thuathe Meteorite, Lesotho
Event 305 2018 June 2 Motopi Pan Meteorite, Botswana
Event489i 2024 August 25 NgwebaMeteorite, South Africa



5. Historical fireball reports (occuring before 1992)

Event H1 - 1928 July 271 Johannesburg, Potchefstroom, Bloemhof, Gauteng and
Free State

This fireball was reported by A King as O0THh
19286. Ei ght o b s evw=indeteimmates nowreghtness esancates bute d |,
the fireball was said to be o6very brillianté

in Johannesburg was 16h23, which he noted on a public clock. The fireball left a
persistent train which was estimated to be visible betwe2h finutes after the event,

and quickly O6took on a crooked for mod. Mr ar
train to bewhite andobserved the fireball to burst in brightness on at least two occasions,

the train being broader and denser where the bursts occurred. From several reports of the
trajectory, it appears the path was from a radiant in the constellation of Norma, and

moving downwards to the left of the brightoon, through the constellations of Libra,

Virgo and Coma Berenices, probably towards azimuth 33a8ed on the observation of

Mr D J Strydom at Bloemhof who saw the fireball descend vertically in that direction.

King determined the start of visible passage at an altitude of 119 km and ended at an
altitude of 53 km, with a possible o6earth p
base, or 79 miles [127.1 km], 3NN . of W. o f Surpisigly kn@ ang 6 .
commented on the brightness relative to #dleon which at the time was 78%

illuminated, 65 altitude in azimuth 84and magnitudel11.7. There are no records of
meteoriteeverbeing foundnearthis location. JASSA, 286 (1930).

Event H2 - 1945 Septembei Marquard, Free State

Quotes from a letter by Mr F A' S Schimper, Marquard, Free State in which he writes

6You must have read of the meteor wksat passe
and exploded overhead with a roar exactly like summer thunder and a brilliant flash of

l' ight by which objectsécould be seenb. For
hear a continuous series of thunderous sounds receding to thevrersht 6 . The oricg
article does not give the actual date and time of the fireMMIASSA, 4, 5.

Event H3 - 1949 February 201 Bergvliet and Rondebosch, Cape Town, Western

Cape

Observed by Mr Tonkin, a member of the Society, at 20h25, while walking with his wife,

6a vivid green f a&if]l iwags ssteaern oirn ntehtee owd sttee r[n

plume streak across the clear night sky. After the flare had faded for a moment, it burst

out again, seemed to expl ode, and finally di
The fireball was also observed by Mr Borcherds who gave his position as

335868.529&812.180 E, which is located in Rond

the flash as 235magnetic, elevation 15but did not see the passage leading up to the

flash. This direction converts to azimuth 24@ltitude 15 at the time and date of

observation Iittps://planetcalc.com/131)1/ which corresponds to RA=01h30, Dec =

-33406, | ocated in eakdwaulplriS8al Pt @am Baomdc h8er

location the flash was exactly above the direction of Hout Bay= indeterminate, and

there were no bright objects visible at the time withclwhio compare the fireball.



MNASSA Vol. 8, pl1, February 1949, based on an article in the Cape Times for Monday
February 21, 1949.

Event H4 - 1950 October 5 Monze bolide and meteorite’ Monze, Zambia

Article by H. H. J. Lambert gives a detailed account of the event which was widely
observed and heard over Zimbabwe and Zambia in the early morning. The most reliable
time estimate was from Dr lljon, who was driving on his way to perform an operation and
noted the time as 02h12, having checked his watch the previous evening. He picked up
Sister Cocker who confirmed the bolide passed overhead at Mazabuka, size about the size
of the sun, and lit up the entire countryside. Two minutes later both heard sounds likened
to distant thunder or gunfire. The bolide was observed by Chief Chombo at Nteme who

sai d oI was inside my house and suddenly I
out sideéthe | ight was as bright as dayéand
east. It consisted of a head and tail. The head was a deep red in colour and very

| argeélt had a | ong thin tail which was whi

the diameter of the head. It was approaching very fast and took only a few seconds to

pass right overhead. When first seen by me it was about 50 above the horizon. As it

crossed the moon | noticed | noticed it was sending out many streamers of fire which zig

zagged in all directions. Then the tail broke into three long pieces which were about the

same size, and which remained in the same line as the line of flight. When the star

passed overhead and was about 25 above the horizon its light suddenly went out. A short

time after there was a violent explosion and the ground and my house shook. Following
immediately upon the explosion came a strong reverberation such as violent

t hunder éwhen the reverberation had died awa

cold wind in the direction from which the m
away all was silence againo. The bolide was
who were cutting poles near Chitemba, and sa

large head and a long thin tail. It appeared to approach the moon and seemed very much

bigger than the moon. The light it emitted became so bright that it was impossible to

|l ook directly at it and the moon became pal ¢

across the face of the moon, obliterating it. A second or so later the colour of the head

changed from white to red. At about the same moment the tail broke into three pieces all

of about the same | ength and which remained

the head was red, centre piece was greenish, last piece was described as being brilliant

and something like the appearance of a rainbow. A second or so after the tail had split

the | ight of the head went out ét hi 0 happene

above the horizon. Immediately after the light of the head went out came an enormous

single explosion followed by awngofstanes r ever b

flying through the air, seemingly travelling in all directions and accompanied by a strange

buffeting wind. After this came silence aga
There were several reports that agreed it actually crossed the moon, which was at the

time altitude 32.1in azimuth 41.6 42% illuminated waning crescent located in Gemini

and magnitude 10.5 after correcting for extinction. Path was said to be overhead the

towns of Mazabuka in a SSW direction, also overhead Nteme in bearingnagetic

[which is azimuth 308at magnetic declination 1950]. Villages of Chiteba and Chizuni

both witnessed a hail of fragments. Lambert determined the location of the disruption



with a strewn field centred at 1% S, 2722 E. Detonation heard from Kafue to
Kalomo along the line of rail.L6 chondrite found at 15°58' S, 27°21' MNASSA 10,
33, May 1951

Event H5 - 1960 October 11i The Great Meteor of 11 October 1960° Various,
Western Cape
Observed by a number of persons in the Western Cape at 17h45. Extracts from David S
Evans report ofThe Great Meteor of 11th October 1968 meteor of intense brilliance
and spectacul ar appearance entered the eart/|
sequence of events appears to have been that the object became luminous, leaving a
persistent trail, then exploded with a brilliant flash, which in places lit up the countryside
almost like daylight, then produced a second brilliant trail, finally dissipating into a series
of fragments. Evans collected 120 separate reports which he numbered and investigated,
drawing the attention to two outstanding points, the fact that most attention was drawn by
the explosion, and the erroneous impression that the bolide was nearby. In this regard
many thought the object fell close to them, and some drivers stopped their cars as they
thought they were in danger of being hit. In the same vein, Evans noted the tendency of
inexperienced observers to overstate altitudes, so that objects described as overhead, may
often be at altitudes no higher than-&0. Despite contradictory reports, Evans
concluded from the most reliable that the path lay exactly south to north over Laingsburg,
with ablation starting just south of the coast at altitude 160 km, descent argle, 20
passing over Heidelberg, west of Ladismith, and exploding over Laingsburg at altitude 80
km. There was a persistent luminous train inclined atsé®n to the east of the farm
Damslaagte, and the bolide disrupted a second time at altitude 22.5 km and 13 km SE of
Sutherland. Duration of the meteor was about 5 seconds.

Mo s t reports from Laingsburg were of sound
explosion which rattled windows and the whole town was lit by bright blue green light

associated with cracking noi-8dymanite blasBne wi tr
foll owed 2 minutes after the visible meteord
to be from an amateur astronomer C A Wahl,
spear of red in the sky with the broadest part disappearing behind a mountain ridge,
elevation 11, where it had a width of 3 the point being about I5bove and to the

south of this base at an angle of aboutt45 he | i ght of the spear | a
and appeared to slide down its |l ength and di
red, and the explosion was greenish blue. The onward portion was vivid red and green.

A persistent trail was Vv MNAS®A 18, 134pferratdins 0 me t e

MNASSA 19, 179Driginal article downloaded but the erratuwas not located.

Event H6 - 1962 January 4i Daylight Meteor i Harare, Zimbabwe

Report from A G F MorrisbyDaylight meteor of 4th January 1968een at 05h26,
meteor of exceptional brilliance, yn¥ - 14, though the sun was still 2&bove the
horizon. Appeared like a blue tear drop with no trail of any kind. Duratibh Seconds,

the meteor broke into four pieces about three seconds before end of its flight, the
fragments continuing on the same path separated by ahotitelbrightest about yr=

- 8, the faintest m=- 6. First seen at az/alt 16040 and last seen at 2720, that is



from RA/Dec 16h42- 62, to 09h44,- 06 , path length 91.2 the start point was 45
south of theSun, and the path extended from Ara to Hyd#NASSA 21, 3.

Event H7 - 1963 November 20 Little Brak River, Western Cape

Letter from Mr C F Hay aappreximately 21h2@thedvholeb r i g h't

of this areavas illuminated by a white incandescén¢éball or meteor, abowouble the

size of a full moon.The duration of the flash and. the strength oflitjiet were similarto

that of sheet lightningThere was a semblance of a taih general directiorof the
Pleiade at an angle of about 24 Duration one fifth to half second. There was no report.

It was also observeiidependently at George by Miss RuRgeves the artistMNASSA

22, 139, erratum MNASSA 23, 2. Listed article downloaded but ernadtifound The
Pleiades were at altitude 30n azimuth 16. There was n&loon at the time, having set

a half hour earlier. There is no indication of the direction of the path, only a large
meteor with semblance of a tail in the direction of the Pleiades. One possible
explanation may be a bright Taurid seen approaching almost head on towards the
observer. Mr C F Hayes was elected as a member of ASSA at the AGM held on 28
August 1963. Ruby Mary Olive Reeves (19986) lived in George from 1955 until her
death in 1986. She lived alone and painted at night in fine detail using a magnifying
glass. Though her subject was mainly the fairy world, she painted landscapes of the area
too, though there is no indication she captured the fireball she saw in any of her
paintings. The autho contactedLynne Thompsqriocal historian andcurator of the
GeorgeMuseum archivéprivate communication date2l’ June 2021) who confirmexd
Ruby Re e \pewsoaslywaidrbktise Museuwereremoved anére nowin private

hands. Also, there were no reports in the local newspapersNovamber 1963.

Event H8- 1966 July 15 Angola
Excerpt from a letter sent to Dr Cousins by Ronald J E Horsham, seen while camping on
safari [no exact location given] at 00h45, after driving scavenging animals out of the

camp, O6the whole of the sky was brilliantly

west to east at an elevation of80. This brilliance lasted only momentarily, but it left
behind in the sky a brilliant column of
vertical, d i a roeg and rentaiBedl glowandp lorilliantly for 15 minutes,
turned on its side, and after a further 10 minutes was horizontal and about the intensity if
the milky way. He was of the opinion it was headed in the direction of the Desert of
Mogcamedesdouth west Angola, near to the border with NanjibMNASSA 25, 68

Event HOT 1969 April 11 Kranskop, KwaZulu Natal
Under the titl eDr. ADRB.yThackgray, directert of the &dife

vV a

Observatory, guoted a report received from

1969 at approximately 5.30 prigh30 UT whilst engaged irsurvey work in Zululand,
my attention wasmwn to a cloud of vapour which nassistants told me was caused by
a very bright light in thesky. They told me thathe object, which had obviously
exploded, had travield in a westerly direction anas the vapoutrail was still easily
visible | estimde that it had been moving abaaring of approxintaly 100° (due South

= 0°). | set up my instrument within one muite of the occurrence and whiksdjusting it
heard a loud explosion like distant thundelicieed by a train of smallelpops' like



distant Bofors gun fire. The Lo 31° o-ordinates of my obseation point were Y =
105,350(English feet East of longitude 315End X = +10,258,800 (English feet south
of the equator) and | made the followingsebvations on the vapour clougeaing to
point of explosion: 21°Elevaton above horizon, approx. 40°. By guestimatjsit]
using a 12,500,000 mamf Southern Africa, my positioat the time was 31° 21' East,
28° 15' South (£ 1 ite) and the explosion may hateeen directlyoverhead at 31° E, 29°
S, i.e.nearKranskop (give or take 20 miles so). (Distance estimatedimn the timelag

of the sound).l might add that the occumec e was Vvi si b IMHASBA28.m Vr y he

44,

With reference to details from Chief Directorate: National Geatial Information, The
South African Coordinate Reference System, the term Lo refers to the coordinates in the
Gauss Conform coordinate system which uses the Transverse Mercator map projection
formulae modified to produce westings (y) and southings (x). The coordinates so derived
are commonly (but incorrectly) klongitade a s
zones are centred on every odd meridian, so for example 29E, 31E, 33E, giving Lo 29
Lo 31, Lo 33. The origin of each zone is the intersection with the equator. Southings
coordinates are measured southwards from the equator, westings coordinates are
measured from the central meridian of the specific Lo zone, with a positive sign west of
the central meridian and negative sign if east. Directions are measured clockwise from
south, so south = Qwest = 90, north = 180, etc.

On this basis, the bearing in 2indicates the explosion was towards azimuth 201
altitude 40. From the estimate of ttieb s e rlocation@rsd direction to the explosion,

the azimuth was 202 The corresponding RA/Dec is 03hG®8 , which is close tae
Hydri. In terms of the direction, it is mentioned the light had been moving in a westerly

t

he

direction, and van Cdd tbeem rntovinge attai beaihgeaf 6t hat

approxmately [Lo 31T 100°, that is towards azimuth 280 That is very approximately
towards theSun which was close to setting at the time in azimuth 2Plotting the path
backwards gives good agreement with the Anthelion radiants.

Event H10- 1972 April 217 Harare, Zimbabwe

Letter from K Wynn, observed at 17h20, path almost horizontal bete@eiangulum
Australis anda Chameleontis, duration about 2 seconds, taib8g, @¢he whole object
being fairly uniformly illuminated[no estimate of brightness was gilteMNASSA 31,
44.

Event H117 1972 November 17 Denneberg, Western Cape

Letter from Mrs S F Marais. Observed at 01h15, | had a most interesting ailsef
the largest meteor | haveer seen. As it happened almoserhead and apparently low
down in the atmgshere, it was most spectaculddnfortunately | observed it through a
window, andwas unable to see the entiemgth of the path it travelledBelow is a rough
sketch of the went as | observed it from the Paarl side of thmdBsberg. A jet of
reddish light just leapt from the skyké water froma fire hose. At vanishing point in my
sketch- the roof obscured vision it took the shape of a huge ball of blue and silvery
light, scintillating in circular wavs, around a dark leadoloured core (B in the sketch).
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The hazy reddish path gradually faded, ttnaight tail becoming ragged ashiiown by a
very strong wind. | could see it for I0 minutes as it becéanger and shrank back to
point A, ending in a &zy blob. MNASSA 32, March 1973 Centrepiece.

VAMISHING PONT

Figure 1Event H11 Sketch provided by Mrs S F Marais

From thesketchprovided(Figure 1) the bright star Regulus is shown a%. aAt the time
Reguluswasaltitude 19° in azimuth61°. It is not clear what theshortarrows represent

in the sketch, bunhote the date coincides with the maximum of the Leonids meteor
shower However, the ZHR for the Leonids 1972 peaked at 40/hfHandbook for
Visual Meteor Observation®gdited by Paul Roggemans, IMT®89], corresponding to

an observedate ofS5/hr from t h e o0 b s e rassamirgsonehaucwatthiuodar

LM 6.5skiescentred on the time of the fireballf meteors, the short arrows are rather
haphazardly placed, and do not coincide with the exact position of the Leonid radiant.
Given the starting poinsaid to be overhead, and the path commencing upper right o
Regulus the firebal itself cannothave been a Leonid fireball, and the most plausible
source is a sporadic meteor.

Event H12- 1972 November 19 Pretoria, Gauteng

Observed by Peter Adair at 18h37, path from near gamma Eridani, fading out between
Canopus and tau Puppis, duration about 3 seconds. Although bright mo@@8gt
illuminated, altitude 35° in azimuth 3%%he object was much brighter than Verjost

visible at the time It had a sparkling appearance during its flight and the train spread out
to become triple before fading. No sounds hedide event was sporadidMNASSA 32,

70.

Event H1371 1974 December 3 Sasolburg, Free State

Observed by Tim Cooper at 19h4B, = - 4 (or brighter)a fireball was observed ie
southernpart of Canis Majo Length of path was 1Gand there was no observable trail.
The olour was white and the fireballad a sparkling appearance. It was seen to

11



disintegrate before fading in Carindhe meteor may have been AntheliNASSA 34,
Feb 1975 Centrepiece.

Event H141 1976 March 23i Frankfort, Free State
Observed by F Moldaschl, 18h38, =- 6. It was in Lupus, about 2@bove the horizon
and travelling from north to south, duratioflB2econdsMNASSA 35, 84.

Event H157 1976 April 57 Sasolburg, Free State
Observed by Tim Cooper, 23h58), = -4, while observing comet West, travelled

westward from nu Hydrae and displayed a tt@il. The meteowas probably Anthelion.
MNASSA 35, 84.

Event H167 1976 July 23i Pretoria, Gauteng

Observed by Jona Luther, 19h26fir@ball, as bright as the Full Moomas observed
from Pretoria at 19h26mits path is plotted in the diagrasketch provided shows a path
from 20h,-10° to 20h,-21°] which shows the constellation of Capricornilibe length of
the path was about beta&®- Acrux. The meteor had alfow colour and was very fast;
seen for about 1%4econds it ended with an explosive flaihleft a trail for about B
seconds.The fireball was sporadicMNASSA 35 December 1976 Centrepiece

EventH17171 1976 August 17 Durban, KwaZulu Natal

Andrew Gray report of a bright meteor, 20h08,had just lefta north facingouilding on
Durban's Berea and was saying goodhight o t hr ee mwaHerby taothep ani ons
brightest and most spectaculartew that | have ever seen made its appearaite
meteor became visible at an altitude of abthi, due East and felh a wide arc curving
anti-clockwise from an angle of 22@owards 190 when it finally burned out about ten
degrees above the horizon. Tieth took at least four seconds and after the first second,
all my companions savhé phenomenon with mé&he colour of the meteavas most
interesting. It started off a brilliant white, changed to yellow tamally ended up a very
bright luminescent green. At its brighgt, he firepath was about 15 to 20n length.
There was no 'feer-glow" and ndfiinal explosion visible it just faded out completelyt
brightest, the light emitteftom this object cast a distinct shadow even whenwee
standing under a well lpporchway. The direction of travedppeared to be northwaftds
MNASSA 35, 95

Event H1871 1976 October 174 Sutherland, Northern Cape

Observed by Brian Warner, 22h4%, = - 14, The October FireballOne advantage of
using a sermautomatic astronomical phototeeis that it allowsthe observer to spend
some time outside the dome admgrithe view. It was during jusgtuch an observing
sessio on the morning of 18 October 1976, in the middle of a run on Gheach
reflector at the Sutherland site of the SAAQatth chanced to see the bright meteor
that | have yet witnessed. Standing algsithe dome, looking at distanghtning
reflected from cloud low on the northern hamz and at the same time notiagveral
faint sporadic meteors, | caught a flashight towards the NNW. There wasifficient
time for me to turn my eyes to look directlyia noting that for the firssecond or twat
was about second magnitude. Thendaecond it brightened to abcedtand was flame
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orange in colour. At that point it bst into an emeraldreen firdall about 10 above the
horizon, illuminating the coungside for about two seconds ldisted for a sufficient time

for me to note the lighteflected from the neighbourirdpmes, and shadows cast on the
ground; my immediatenpression was that the illumation on the ground exceeded that
of the full moon. We can in fact estimate fairly reliably the appane@gnitude of this
fireball. My photometer was performing 5 second integrations on a faint star, and the
integration binbeing filled at the time of the meteor shows a higantpcontaining an
extra 52600counts. If the bright phase of the meteor lasted 2 sascdhd implies that
the (moonfree) sky brightened by a factor of about 25. Ohisgron the same telescope

a few weeks later, with an almost full moon °18bove the homon, | found the sky
brightnesghrough the same diaphragm and at approximakalysame angular distance,
to be 6500 counts per secondhds the apparent magnitude wad4-as seen from
Sutherland. Assuming that the brightest phase occurred at @&nddtof 50 km, the 10
angularaltitude gave a distance of roughly 3Rth and an apparent magnitudelg
would havebea seen from directly belowSuch a bright fireball might be expected to
lead to ameteorite fall, so | contactettie South African Broadcasting Corporation and
variols newspapers with requests tlia¢y advertise for other eyewitness reports. My
crude disance estimate of 300 kned me to suggest that it could have passed over
Springbok in the Northern Cape. Thsan area of low population density and it was felt
unlikely that many people could hasea an event occurring at 00h45mASS.T.) in the
morning. The public response was, however, sufficient to plevfurther useful
information.From magnetic bearings given by Miss Jenni Simpsdewefontein (near
Citrusdal),Mr. Andrew Conroy near Hutchinson, and my ownieate, it became clear
that the meteor was a good deal north of Springbok, anobgbly in the Groet
Karasbergenountains in the Southern part of South West Africaré&pmrts from South
West Africawere received the low population of this area madurther investigation
futile. The only report to come from close to the meigpoint of explosion was that of
Mr. Pieter Jacobs, of the farm Kammasoas, Neaarksvlei (between Springbok and
Pofadde). He described the meteor as being-teedrange, as bright as moonligland

with a tail. About one minute after seeing it, he heard a rumbling like a déstplatsion,
causing the windows of his house to ra#tiel his dogs to bark. The tindelay indicates
that the meteowas still well up inthe atmospherethe shockwavevould cover~17 km

in a minute- but also servestofene point on the met dwor 6s path
other points came out from the genergas. The meteor was generadlgen as moving

in a SW to NE direction and it was seen (near the horizon raa#isfrom as far west
and south as Cape Town and Saldanha Bay and as far east as Ddth@rgh meteors

of such brightness are rare, the aliecussed above is the secdnchave been reported

in South Africa in 1976. M Gray's descriptiofiMNASSA 35, 95see also Event H1
abovg of the one seen near Durban on 17 August was clearly of a similar magnitude.
MNASSA 36, 16

Event H1971 1977 July 191 Durban, KwaZulu Natal

K M Harrison, 19h55my = - 3. At 19h55m while comet seeking, Mr. K.NHarrison of
Durban olserved a brilant fireball of magnitude3. It was first seen just beloapha
Pav, passed betwebpta andgjamma Pav antlurned out with a bright flastiose bynu
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Oct, having lasted about 4 seconds and left a #&irlong. Thee is a good agreement
with the Anthelion radiantMNASSA 37, 118

Event H201 1977 December 4 Kensington, Johannesburg, Gauteng

Clive Winskill, 21h57my = - 3. Yellowish colour which passed heeen Alpha and Beta
Columbae and faded South the Large Magellanic Cloudlt was as bright as Jupiter
[which was at the time magnitud®.7, altitude 36 in azimuth26°] and kft an ionsed
train 5 degrees long whicladted about 3 second$here is a good agreement with the
Anthelion radiant. MNASSA 37, 118.

Event H211 1977 December 13 Durban, KwaZulu Natal

Messrs. J. da S. Campos, K.Marrison, R.K. Field and.M. Barkerat 17h50my, = - 9,
was inCapricornus travelling very slowly towards thel&y-old moon[thenlocatednear

to b Capand magnitude-8], which it exceedeth brightness. The colour was white, with
reddish wakeThe total length of the path was estimated at 22NASSA 37, 118

Event H221 1978 May 3i Howick, KwaZulu Natal

Merlin G Jackson at 18h38y, =- 10. It was blue in colour, slow moving, with a yellow
train, and as bright as 4&day-old moon. The lsimmering blue light lit up thevhole
observing area. Its approximate pattsvitlom Spica to beyond Regul@s)d it lasted for

5 seconds, finally breaking into two and disintegrating gnower of red sparksThere

is a good agreement with tiathelion radiant, although the long path length compared
to distance from the radiant nggreclude this as being an Anthelion meteor and may
have been sporadicdINASSA 37, 118

Event H2371 1978 September 2 Rustenburg, North West

Kevin Engelbrecht, on a farm 20 km south of Rustenburg, reported seeing a spectacular
fireball at 18h38 6as bright as t Hhee full
Moon was not visiblat the timeand the date coincided withew-Moon]. It appeared

south of Norma and was faintly orange in colour, changing to blue at its brightest as it
passed the triangle of stars mu, nu and theta Centauri and finally disappearing behind a
tree at azimuth 250approximately. The fireball was probably AntheliortMNASSA 38,

66.

Event H24- 1978 October 26 Merrivale, KwaZulu Natal

Merlin Jackson at 21h2imy = -4. about as bright as Venus, started near gamma
Tucanae and ended near ‘nmnd md Pavonis, duration 2 seconds, exploding with an
electric blue flash. It left a yellow wake which vanished almost immediat&lye
fireball was possibly Ahelion. MNASSA 38, 66.

Event H257 1979 February 5i Hondeklip Bay, Western Cape

Mr W R Douglas, at 21h59, from the bridge of the research vessel African Il, located at
301 6. 6 60656 . gMilieh is 16.3 knfrom Hondeklip Bay in direction 28b6% a n
object was sighted low in the west which must have been a bolide heading directly
towards us. Visibility was good, though some haze scattered the moonlight so that only
Menkar (alpha Ceti) was visible in that region of the sky. Higher up, Praesepe was
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visible to the naked eye in spite of the proximity of Judiseparation4.69, though the

milky way was invisible. The brightness of the apparently stationary object was much
greater than Jupiter, but less than that of the @gi#old moon[actually 9 daysand

was then magnitudell, altitude 18 in azimuth3049. Noticed only after brightening,

the object was watched for approximately 5 seconds before it disintegrated and dim trace
faded and moved westward. | noted its position as being aboutvdmalbetween the
setting star Menkar, whose calculated apparent altitude waAs59. [azithuth 284F. No

special colouring was noted. No afterglow was séd@NASSA 38, 66.

Event H267 1979 May 14i Durban, KwaZulu Natal

Jose Campos at 16h3@y, = - 3.5, travelling slowly from near tau Virginis to position
13h40,-12.5 (1950), a path length of just over 10The taitlike wake was estimated to
be 2 magnitudes fainter than the heade fireball was sporadicMNASSA 38, 66.

Event H271 1979 December 9 Various, Southern and Northern Cape

Article by Fairall A P, The Meteor Event of 1979 Decembar®Sunday evening, 1979
December 9, taabout 16830 p.m [SAST], many peoplan South Africa withessed a
brilliant and colarful explosion in the sky For days afterwards, a flood of telephone
calls wa received at the South Afric&stronomical Observatory. The telephonist;sM
Felicity White, did not aempt to keep detailed records but conveyed the essence of the
reports to theauthor. What seemed unusual was thatoaliin most reports cameofn
the Karroo [sic], sightings had been made from plaessfar apart as Mossel Bay and
Kimberley. Thus the explosion must have thegtremely bright and possibly ocoed at

a high altitude in the atmospherel have contacted Mrs. Shirley I'Onsn of the
telephone callers) of Wdsorton just north of Kimberley who togetheith her family
saw the explsion whilst returning home to their farm. Shas provided a written
account,so has a neighbour, Mrs. Rose Lloytio also saw the explosion. have also
contacted Mr. Peter Brown, proprietor of Eight Bells Mounthin near Mossel Bay,
whose account was reped in the press. The pressagreously attributed the explosion
to the denise of a communications satedlit However, the satellite concerned was lost
while attempting to enter a geosynonous (stationary) orbit and would therefthave
been some 30 000 km omtspace. It is apparent from Mr. Brown's rdpbiat the object
was a meteor.He and his family were walking home from ithbotel when an object
"like a broad band of light" streaked across the skg, path culminating in the
spectacular explosionMost other witnesses saw Iprthe explosion and from their
accountsalone of the colours and motions, oméght have concluded the eveat be
some sorbf exotic auroral phenomenonThe arrow in the accompanying msipowing
the direction of the incoming meteor is inferrednfr Mr. Brown's descriptn. He also
noted where the ¢bct exploded- it was low on the horizon and | have used the
photograph heprovided in conjunction with 1:50000rigonometric Survey Maps to
obtain a bearing. A bearing has sianiy been obtaied by Mrs. €Ons (with the helpf a
land surveyorMr. W.H.P. Welham) whichl have confirmed on the 1:5000@aps.
Understandably, both bearings have an uncertainty of a few degre@oaied]ly, both
point towards one anothetoag a line drawn between MossBhy and Windsorton.
Thus, no cross bearing Bossible but indications of théngular) altitude of the
explosion show it mst have occurred just north DE Aar- as indicatedn the map- at
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an altitude somewhere around 100 krmiccounts of the explosion itself ammost
interesting and in the deiption that follows | have ted to combineletails reported by
the variouswitnesses. The initial explosion was interss®l white, after which colours
seemed to pple outward. Mrs. I'Ons desbas two conentric bands of red and blue
while Mr. Brown (who was viewing tlough a greater amount of atrpbere) said the
colours were pink and greerboth report a duration of abo@tseconds. Mrs. Lloyd's
description suggestsdt the object was visibly mowg as it exploded. Many of the
telephonereports mentioned red and greeslours. As the explosion faded a luminous
glow or trail remained, which teome observers appeared to drift (possiblyoptical

illusion?). This trail was seen for at least hihutes by most witres e s b u't Mr s .

still could see it at 12h10 a.m. (8@inutes after the expsion) when it had moved high

in the sky- presumably carried byinds in the upper atmospher&he bright streaking
fireball, the explosion and the lumin® aftermathare of course well known
characteristics of anxeeptionally large meteor. Haver the meteor of December 9 was
not onlyspectacular, it was also a very colourful eveAflASSA 39, 535.

WINDSORTON
(Mrs. I'Ons)

82
’7(\ EXPLOSION

DE AAR-“
SUTHERLAND
$

EIGHT BELLS
(Mr. Brown)

Figure 2Map showing the approximate path of Event H27

Reports continued in MNASSA 40, 53:

An account of this meteerwhich came iron a south to north trajectoand exploded in
the atmophere somewhere in the vicinity of De Aar haseatly been givemn this
journal. It has since come to lighitat Dr. Laura Enzlin had made sonmeresting
observations of the glowingftermath. She has also provided a bearirag &mables a
more precise poson of the explosion to be determineDr. Enzlin lives at Nature's
Valley nearPlettenberg Bay and has a Celestrdaal&scope which she was using torkvo
through the Messier Catalogu&t the time of the meteors descent, the higging clear
and dark, she was looking for Mhen she became aware of a brilliant ligw in the
north. Beleving it must be the headlamps of a caming down the pass that leadshe
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valley, she initially took no noticeHowever, after about 10 secorsise looked up and
realised there was a brilliant spectacular streak in the Sk turned her telescope on it
and saw a tibwith two definite columns oturbulence in regular paitns. Dr. Ealin
remarks on the similarity to awaft contrails which she has examined durtdaytime
through her telescope;edrly then the physical scale of the turlmgle caused by the
meteor mushave been neh greater because the meteail wwould be about 30 times
more dstant. The glowing streak persisted for 35taninutes- subsequent viewing
showed the patterns of turbulence were dispersing and the streattedigiwardsthe
south.Dr. Enzlin also carefully noted the ptien of the streak in relatioto the pass and
surrounding mountains and hasice had a land surveyor give her a beariThis
bearing, when combined thi those reported earlier (froMr. Brown near Mossel Bay
and Mrs. I'ms at Windorton) now indicates the position of the explosion to b& Z36
west[sic, should be 8, 30 10' south, which lies between De Aar and Strydenfseg
Figure 3. It also appears that thmeteor may have come more frarnsouth easterly
direction.Few observers could have been so wedpared for observing such avent-
particularly with so fine a telesceplt would therefore seem that. Enzlin's observation
of the turbulenceolumns so soon after the evemist be fairly unique.
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Figure 3 Probable location oflisruption of Event H2@&s determined by Fairall

Event H2871 1980 April 57 East London, Eastern Cape

Mr D J Griffith. No further details. Report to the AGM by J C BenidiflASSA 39, 45.
Event H2971 1980April 14 7 Durban, KwaZulu Natal

Jose Campos. No further details. Report to the AGM by J C BeMMASSA 39, 45.
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Event H307 1980 August 77 Durban, KwaZulu Natal

Jose @npos, at 20h31 Jose Campos observed a yellow meteor of estimated magnitude
- 3 or brighter, moving slowly from about B.E. of Epsilon Pegaand almost parallel to

the N-E-horizon, leaving a train 4long, bdore disappearing behindearby rooftops.
MNASSA 41, 48.

Event H3171 1981 January 11i Cedarberg, Western Cape

At approximately 13h40. Miss Jennifer Wagener at Kromriver Farm, Cedardsesga
bright fireball travelling through 50from weg to East and passing about 3%orth of

the zenith. Itappeared as a white circular disbout half the diameter of theoon,

surrounded by girt bright yelloworange flames and with a bright white traswide as
the object itselfwith sparks to the sideg.fded a little andhen disappeared, leavitig

small amount of smokiness". &lwhole phenomenon lasted ab&0tsecondsMNASSA
41, 48.

Event H32- 1981 April 271 Pretoria, Gauteng

Observed by Jack Bennett. At I18h25 saw aangecoloured meteor of dstated
magnitude- 4 coming from the direction of deltao@i through Libra towards the head of
the Sorpion, which it did not quite reach_engthof path about 30 The size of the
head was about one third of the diameter of the moon. It hadl&eagppendage of the
same width and about long, andeft no enduring train or smoke trail he fireball was
sporadic. MNASSA 41, 48.

Event H3371 1981 July 31i Durban, KwaZulu Natal

Observed by Jose Campos. Ath3Dslow-moving meteor of magnitude6 initially,
becoming- 8 andleaving a shottived train 10 long. It was moving S.E. to N.W. from
about 1 North of muLyr and disappearingbout 1 North of 85 Her. The fireballwas
either Anthelion ora Capricornid. MNASSA 41, 61

Event H341 1982 January 15 Stellenbosch, Western Cape

Observed by Auke Slotegraaf. A yellawange meteor brightethan Venus was
observed ail8h51m40s.The path stretched from a few degr&e¥/. of he Pleiades to
midway betweerRigel and the belt of Oriorand the phenomendasted for &/ seconds.
The fireball was sporadicMNASSA 41, 61

Event H3571 1982 February 11i Port Elizabeth, Eastern Cape

Observed by Richard Bernstein. 19h06. Saw a meteor of magrdude- 5 passing
from S.E. to N.W. at an altitude of approximately.3here was a prominent green train
MNASSA 41, 61

Event H3671 1982 February 27i Parkmore, Johannesburg

Observed by A Dredge. 20h38, saw a brillahite meteor. The path was roughly from
09h40-42 to 07h50,- 24 . Estimatedmagnitude was betweerb and- 10. A greyish
smoky tran lasted for about one secondINASSA 41, 61
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Event H371 1982 April 307 Mbabane, Eswatini

Ric McKee and Anne Rogers. litL @ hthe Swhole A b r i

count r y sobsdreed trawedirgg from N.W. to S.E. @vSwaziland from 7 km
North-East ofMbabane ane@stimated the magnitude at2. It was of a luminous green
colour, surromded by an orange glow. d®Wee subsequentlgollected infomation
(including reports of detonations gtétom eyewitnesses across treuntry, and it is
hoped to publish a full report at a later dafdnere were no further reports of this fireball
MNASSA 41, 61

Event H381 1982 May 1i Oudtshoorn, Eastern Cape
Just after 16h30, a bright fireball was seen by a number of observers from as far apart as

Oudtshoorn and Cape Town. Seen to the south over the ocean, and moving east to west.

MNASSA 41, 61

Event H397 1982 November 19 Stellenbosch, Western Cape

Observed by A Micklin, reported by Auke Slotegraaf. 18h56Wasiodlands farm near
Stellenbosch saw a fireball brightdrah Venus in th&outhEastern sky. As it moved
towards the E.NE. horizon the train disappeal and a "head" was left from which a
small piee broke off before both vanish MNASSA 42, 25

Event H407 1983 April 2071 Various, Limpopo, Gauteng

At about 02h30 an ¢semely bright fireball was observed mig N.E to SW over a large
part of the country. Repts were received from Messina, Warmbaths, Pretoria, and
Johannesburg. Anbserverspoke of theme t e o r ahamgehead @nd dail, mainly
green in col our . Thelrightwass wasish asdo wake tpeoplalfieord
sleep. A separate report will be published shortliNo subsequent report was issued

no further details of this bright event could be fouMNASSA 42, 25

Event H4171 19830ctober 17 Edenvale, Gauteng

Observed by Danie Overbeek at around 18h@9.= -5. It was bluegreen incolour,
and nedy stationary as seefor a few seconds at altitude30 and azimutt® 160. A
few seconds later it waseseto be moving slowly more or less verticallgwnwards; by
then the colour was dutked. The sky was very hazy, oriyst and second magnitude
stars being visild below about 20altitude. MNASSA 43, 51

Event H421 1984 April 41 Stellenbosch, Cape

Observed by Auke Slotegraaf and others at 19h28, in-Mlusca area, disappeared at
LMC. Angle of path with horizon = 45 Colour exactly like buiing magnesium ribbon:
brilliant white. Therewas a bright whitewucleus, slightly elongatedithr a slight train.
Duration 2+secs. Magnitude: brighter thareNus. (Confirmed by three other observers:
C. Allison, A. Micklem, P Michell). MNASSA 44, 79

Event H431 1984 July 2i Heilbron, Free State

Observed by N.J. van Zydt 02h57 reported seeing meteor considerably brighter than
Venus, entting distinct blue and yelloish spaks, and with a wake of about 25f
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azimuth; the altitude was about R0 He saw it from his window and judgéaiat it must
have covered considerably more sky than, Bfavelling horiontally, due West. The
head was judged to begaarter of the size of the futhoon. MNASSA 44, 79

Event H441 1984 September 23 Kimberley, Northern Cape

Observed by M van Blommestein at 17hddw a very bright meteor (as brigis Venus)
travelling from theNorthrWest, through theatl of Scorpius, to the SoutWest at an
elevationof 55 and with a train about 10ong. It was visible for about 30 seconds.
MNASSA 44, 79

Event H4571 1985 April 291 Zimbabwe

Very bright meteoiseen over northern Zimbabwe, about 01h00, the Zimbabwe Herald
newspaper (issuef 30 April 1985) quotedcamateur astronomeas saying they heard the
sound of a large explosidretween 30 seconds and 3 minutes after seeing aflastdin

the clear night sky and that Bulawayo Goetz Observatory seismograptorded no
impact. The "Natal Mercury", Durban, carried a similar story tmissueof the F' May,
based on the report thappeared In the "Herald" newspap®tNASSA 45, 94

Event H4671 1985 May 15i Chobe andMaun, Botswana

Observed by P C Viljoen, Chobe Lion Research Project, observed a nmetgtightat
approx. 14h0%rom theSavutiKasane main road;hobe National Park; he descritbe
meteor as movingiiapprox. 220 deg. magnetiorth in a very clear path almostraight
down, with very brightorangeyellow tragctory. Residentand touristsat Maun and
Santawanreported hearing "thunderclap™" at morer less the same timalthowgh there
were no thinderclouds in the sky. Someoakso experienced a slight tremor while on
water. MNASSA 45, 94

Event H4771 1985 May 21i Bulawayo, Zimbabwe

Observed by Jack McBain, no time given, reported seeirglaafl of estimatednag.- 6
to - 7 lasting about 5 or 7 seconds pasdimpugh Muscaand Cama and appearintp
leave a trdiof broken piecesits colourwasorangered. No sound was heardNASSA
45, 94

Event H4871 1985 August 12 Edenvale, Gauteng

Observed by Danie Overbeek, 20h01, while the 12.5" Cassegrairpoirsied at the
variable star TT Idi, the fieldwas suddenly flooded witlight. Upon looking away from
the eyepiece | noticed that the interajrthe observatory was illumated. A meteor (or
space debrjswas justbreaking upin the constellatiorGrus, and | saw tw bright
portionsdescending vertically at high speed. The fragments ceased to be lu@ngus
before reaching thground and there was no trail. | estimate tfseial mag. to be 7 to

- 8 hut really had no time to make a good observasienl only withessed the meteor's
dying moments MNASSA 45, 94

Event H4971 1985 October 24 Menlo Park, Pretoria, Gauteng
Observed by W Keet at 02h21, sawneteor as bright as Venus, which travelled t80
90, leaving a long trainlt was reddihrwhite, lasted3-4 seconds and the approximate
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path in terms of stars was ReguRgel and n the directiorof Fomalhaut. MNASSA 45,
94.

Event H5071 1986 July 171 Howick, KwaZulu Natal

Observed by Merlin Jackson at approx. 17hHportel seeing a meteor brighter than
Venus, with the starting point at about RA 22h00, b6 30' and it diappeared behind
some trees at a point approximately RA 23h00, D& ; it hada white,/bluish head and
ayellowish, smoky trail and its duration s/@stimated to be ~2 secondswvaduld like to
point out that the Piscis ustralids fic, Austrinidg have their radiant amaximum
activity at position RA 22h4@ec. -30 ; they are active arountlly 15 to Aug. 25 with
maximum predictedfor July 31st. Little is knownabout this meteor shower and
observations are welcomé&he pathgiven is just above the horizon. While the path does
align with the Piscis Austrinids, there is an equally good alignment with the Anthelion
radiant. In light of the length of path relative to the two radiants, dssignment as an
Anthelion fireball is more likely MNASSA 46, 129

Event H5171 1987 March 28i Benoni, Gauteng

Observed by Tim Cooper, 21h38, = - 10. Published in Meteor News, No0.79, October
1987. Cast shadows, path from RA/Dec 10h162 to 15h20,-15, path length 71°,
duration 5 seconds, blue for 1 second at its brightest, then yellow, fragmented into three
fragments before fading 1 second after fragmentation. No noise, left persistent train for
¢ 3 seconds The fireball was sporadicMNASSA 47, 100

Event H521 1987 July 29i Pretoria Gauteng
Observed independently by Mauritz Geyser and Jannie Smit, a brilliant fireball that lit the
ground. Published in Meteor News, No.79, October 198WASSA 47, 100

Event H5371 1987 August 1i Durban, KwaZulu Natal
Observed by Jose Campos at 08h01 during daylight, Published in Meteor News, No.79,
October 1987 MNASSA 47, 100

Event H541 1988 March 61 Brixton, Johannesburg, Gauteng

Observed by Jerome Jooste at 18hi8= - 4 to - 6 fireball was seen, it was white and
was seen approx.RA 0800 Decl. +18 and ended aipprox. position RA 04h00 Decl.
+10°, [path length 59°]lasting 1 tol.5 seconds; no sound was heard. The beginning
point of the meteor's path was not seen by the obser/eee is good agreement with
the Anthelionradiant MNASSA 48, 85

Event H557 1989 May 9i La Lucia, KwaZulu Natal

Observed by M Pilar, a member of the Natal Cemtxes - 5, time 20h41, yellowish head
and reddish trial, duration about 3 seconds, ending at appreough of alpha Cen and
22 above the sea horizon. No sound was heRdASSA 49, 124
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Event H567 1989 May 141 Durban, KwaZulu Natal

Observed by Colin Barraclouth, a member of the public, at 03h15, it was visible for about
2 seconds and it did appear to move very fast, along the Durban Bayhead, from west
towards east, disappearing over the harbor. No sound was heard. Magnitude brighter
than that of VenusMNASSA 49, 124

Event H5771 1990 September 22 Sutherland, Northern Cape

Observed byMr A SchwarzenergCzerny of the UCT, from SAAQSutherlandmy =
- 10. Details sent to FIDACMNASSA 50, 91
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6. The Southern African Fireball Catalogue,event occurring
after 1 July 1992

Event 1- 1992 July 30- Ladysmith, KwaZulu Natal

Observed byRev. Gerrit de Beer. m = -4. Time 16h25,colour blue/white, dration
approximately 2 secondsd fagmented in midlight. No sound was heard. Coordinates
(1950 0) of start and end poistwere 13h30,-60 and 13h30,66 The event was
sporadic MNASSA 568-13.

Event 2- 1992 October 30 Pinelands,Western Cape

Observed by @f Turk. my = -4. Time 18h33, colouwhite, duration 1.2 seconds
increasing in brightess during flight fsim - 3 to- 4. No sound, train or fragmentation.
Coordinates of start and endipts were 16h30,43 and 16h30; 30 . Path length 13
ended 7to the left of Venus, altitude 18nagnitude-4.0. The 25% crescent moon was
29 above rightmagnitude-9.9. The fireball was probably Anthelion (Northern Taurid)
MNASSA 56,83.

Event 3- 1992 November 25 StellenboschWestern Cape

Observed by MAke Slotegraaf. my = -6. Time 19h40, colour offiwhite, duration 5
seconds before gssing behind mountains. Object sufficiently bright to bath
mountainside in milkyglow. Last half of path brokemp into about 5 ggments, like
Morse code dashes. Qulinates of start ahpointof last visibility were 07h05,39 and
07h05,- 10 . The fireball was sporadicMNASSA 56,-83.

Event 4- 1993 January 6- Edenvale, Gauteng
Observed by BnieOverbeek. m= - 4. Time 00h47start and end points B80,-55 and
06h40,-15 . The fireball was sporadicMNASSA 56,-83.

Event 5- 1993 April 25- Cederberg, Western Cape

Observed by A vazyl, reported by BillHollenbach. Visual magnitudenot given, cast
shadows.Time 2220, colour white, fragmenting and exploded éove horizonnto a
shower of fragmentsAudible explosion followd 8 10 seconds laterNo startand end
co-ordinatesgiven, but from description dltitudes and azimushthe author calculates
the cordinates to be vgrapproximately 14h30,20 and 11h0,-70 . The fireball was
sporadic. MNASSA 56,-83.

Event 6- 1993 June 6 Melkbosstrand, Western Cape

Observed by Andre qubser, reported by ASlotegraaf.my = -4. Time 2h03 colour
white becoming yellow ad then green, red [taifuringflight. No sounds, frgmented at

end of path and lefho train. Duration 5 s®nds. The start and end coordisatere
10h00,- 35 and04h20,- 45 . Coordinatesas reported but note the end point is below
the horizon at the time of observatiomhere is a god agreement with the path with the
tau-Herculids but given the uncertainty of the end coordinates the identity is uncertain.
MNASSA 56,83.
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Event 7- 1993 November 4Johannesburg, Gauteng

Observed by A Cartsos reported via Johannesburjanetarium and Bill Hollenbach.
Visual magnitude was not giveestimatedmny = - 12. Time 20h00, seen througlorth-
facing window travelling westwasdMNASSA 56,-83.

Event 8- 1994 May 4- Luderitz, Namibia

Observed byrgrid Loose, reported by 8nja Enke, m = -13. Time 04h27 colou
white, fast and finished withright flash. First een at 01h20,60 and ended at 07h37,
-71. The moon at the time was a waning crescent, magnita@@e3, altitude 55 in
azimuth 57 located in Aquarius.From the described patlihé fireball may have been
etaAquariid, thoughthe particle sizes of these rarely produce fireball class meteors, and
the magnitude was probably ovestimated. MNASSA 56,-83.

Event 9- 1994 July 7- Bredasdorp, Western Cape

Observed by Adrevan Staden.my = - 3. Time Bh15,colour yellowgreen. iration 3
seconds. Fragmented. The start and end coordinates were ndigivenm the altitudes
and azimuthseportedthe author caldates very apprornately 13h00;00 and 09h50;
10. Venus altitude 8in azimuth 293 magnitude-3. The fireball was possibly
Anthelion MNASSA 56,83.

Event 10 - 1994 August 7i Johannesburg, Gauteng
Observed byith Knight. my =-4. Time 16h30, colour white, duratior®seconds, no
train or fragmenti@gon. No further details availableMNASSA 56,-83.

Event 11 - 1994 September 24 StellenboschWestern Cape

Obsrved by Aike Slotegraaf. my = -4. Time 22h13, colour whitegreen,duration 3
seconds and the et split irto two pieces for the last second. The stad end points
were 04h30; 06 and 05h30; 17 . Waning gibbous moon was altitude Jith azimuth
57, magnitude-10. The fireball was possiblSouthern Taurid MNASSA 56,-83.

Event 12- 1994 October 14 Simons Town,Western Cape
Observed by Peter van Blommesteim, = - 3. Time 23h2Q colour whit, fast speed
with duration 23 seconds.No further details availableMNASSA 56,-833.

Event 13 - 1994 November 25 Windhoek, Namibia

Observed by &jaEnke.my = -6 or-7. Time 20h37 colour red, slow sp with 45
second durationNo sound heardThe stat and end points were 23h20%3 and 06h30,
-65 . The fireball was sporadicMNASSA 56,-83.

Event 14 - 1995 January 4- Mpendle, KwaZulu Natal

Observed by tsartMcLean, a farmer in the area. Visumagnitudenot detemined, but
visible in daylight. Time 08hQOcolour blue, 2 second duration and leftlasecond
smoky white train. No sound wadeard, and the staand end points were not given.
The report cam via Roy McKenzie of the Nat#lVithess. MNASSA 56,-83.
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Event 15 - 1995 January 8- Johannesburg, Gauteng

Observed by flevor Gould. my = - 6. Time 19h55, 5second duration leeng a smoky
white trail of F2 seconds. No smd heard. No start and end-eainates were giverbut
the object passed througfe Hyades towards the moon, thenHisces Moon was then
magnitude-10.7, altitude 27in azimuth 295. MNASSA 56,-83.

Event 16 - 1995 February 8- Somerset WestWestern Cape

Observed by John vamBlommestein,reported by Petewvan Blommestein.Visual
magnitude estimated a4. Time I18h43, cangered colour, 23 second dration and split
into about |0 fragments. No start end c@rdinates given MNASSA 56,-83.

Event 17- 1995 April 10 - Simons Town,Western Cape

Observed by &ervan Blommestein. ;m= -4. Time 18h39. White colour, 4 second
duration, fragnented intohiree pieces. No start or end cooates given, buhoved from
Orion towards CetusMoon 74% illuminated, magnitudell.7, altitude 45in azimuth
5. MNASSA 56,-83.

Event 18 - 1995 June 4 Windhoek, Namibia

Observed by F Kfer and H Eggendingereportedby Sonja Enke.my = -6. Time
21h17. Colour changed from greeto red during 78 second flight), leaving a 34
second train. The start and enobinates were 20h20,57 and 08h50-56 . The
fireball was probably sporadjcor possiby Anthelionfrom a radiant in Sagittarius
MNASSA 56,43.

Event 19- 1995 October 21- Cederberg, Western Cape

Observed by Brian Skinnemy = - 3. Time 2h25. Colour silverwhite, duration 34
seconds, and thebject splutteredhear its end. Start and end coongiates were 22h30,
+25 and 20h15, +35 from Pgasusto Cygnus. The fireball was possibly Anthelion
(Northern Taurid). MNASSA 56,-83.

Event 20- 1996 April 19 - Wellington, Western Cape

Observed by Wie Koorts during twilight. my = - 5. Time 16h35 The objecfragmented
over the last 3of a I0 path. From thaltitude and azimuths given (istars were visible
atthe time) the author calculatstart and end cordinates of approximatetl1h20,+21
and 10h30, +29 The fireball was AnthelionMNASSA 56,-83.

Event 21- 1996 May 14- Johannesburg, Gauteng

Obsened by Trevor Gould.my = - 3. Time 16h38. Colour orange, 0.5esond duration
leaving no trairor fragmentation The start and end points wet@h08, +I4 and 07h40,
+30 . The fireball was alph&corpiid (Anthelion).MNASSA 56,-83.
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Event 22- 1996 dune [19- Thabazimbi, Limpopo

Observed by du Toit Prinsloony = - 4. Time 16h58 Plottedon a gnomonic chart during
observation of the Opbchids From the plot the start and end points were RA/Dec
17h23,-47.5 to 15h34,-35.4 and the fireball was sporadidNASSA 56,-43.

Event 23- 1996 June 22 Bloemfontein, Free State

Observed by BveWestat Boyden Observatory, reportbg Trevor Gould. my = -5 to
-6. Time 18h5. Colour yellow,duration about 1 second, split into two pieces train.
No coordinates were given, but the patlas plotted. From the plot the coordinates of
start and end point were RA/D&8h36,-11.4 to 13h16, ©6.5 and the fireball was
sporadic MNASSA 56,-83.

Event 24- 1996 July 28- Pretoria, Gauteng
Observed by Pieter Prinsloow = - 4. Time 16h32No further details givenPieter was
a member of ASSA PretoridNASSA 58, 449.

Event 25- 1996 November 20 Simons Town,Western Cape

Observed by Peter v@dBlommestein. m=-3.5. Time 18h48.Start and et coordinates
were derived gmroximately fran a sketch of the path &h20, 08 and 19h40, +18
Colour waswhite and peed fast.The fireball was sporadicMNASSA 58, 449.

Event 26- 1997 January 24- Johannesburg, Gauteng

Seen widely bymany membrs of the public about #02, reported @ Radio 702 and in
the Saturday Star on January 25. The following eyewitregssts were collectedDr.
Tom van Vwren, observing fronkarrarmere, Benoni, estimatéite object as bghter
than the full moon, aboumagnitude- 15. He observed a blue head am¢hite trail.
Trevor Gould, observing frorBandton, reportedeeing the object in the easfvdling
south, descending about 5om the horizontal. Tk head was bright green and taé
reddish. Duration 2 seconds before hst faght of it belnd buildings. He esgnhated the
object as magnitudel0. Mohamed Ali Adam, observing fromctonville, Benoni, said
he first saw the gbct from a pint near the horizon where tlSeinrises[azimuth 111 at
that datg. It disappeared over WattvilleBenoni. He was nmsure of the duration,
estimating it asa few seconds. He described thigect as gree at the top, red at the
bottomand fiery at theéback. He estimated the briglessas greater than the full moon.
Ali Ebrahim, observing from Lenasiapted the colouas green, oval shape, very bright
in the centre, with a short blue tail. Heported thgpath as horizontal moving north
south. The moon was near full that evening, magnitad@.1, altitude 32in azimuth
54", The fireball was probably Anthelipthe radiant at the time just above the horizon
located on the border of Leo and Cancer on this dMBIASSA 58, 449.

Event 27- 1997 February 8- Cape Town,Western Cape

Observed by Brian Skinner during watch on thealpha Centaurids.my = -4. Time
21h35 Colour silver and speed very fastThe object was recorded as a sporadic.
MNASSA 58, 449.
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Event 28- 1997 April 8 - Sedgefield,Southern Cape

Observedby Alex Kielczyrski. my = -3. Time 20h30 Seen about 40above north
wesern horizon, @velling horizontally from wesb east for abut 50. Described as red
colour,visibly flaming and left a white smoke trail of2 secods duration and about the
width of an aircraft contrail.The fireball was probably sporadidNASSA 58, 449.

Event 29-1997 May 3- Cederberg, Western Cape

Observed by Bli Hollenbach. m=-4. Time20hOOUT. Colour emeralegreen, duration
2 secondsjeft 1 second train. The start and endbnates were 09h20,10 and
06h40,- 32 . The fireball was sporadicMNASSA 58, 449.

Event 30- 1997 May 5i Pretoria and Bredell, Gauteng

Observed independently by Koos van Zyl and Tim Cooper durinmgtah on the eta
Aquarids. my = - 3.5 Time 03h2Q It was the brightest Aquad seernduring tre 1997
campaign. The colour wasbright green, andt left a 30 second train. As seen from
Bredell thestart and edi coordinates were 23h05, +24nd 23hl4, +31. MNASSA 58,
44-49.

Event 31 - 1997 May 10- Johannesburg, Gauteng

Observed by Trevor Gouldmy = - 6. Time 16h13. Colour white, duration 2seconds,
broke into several pieces 2@bovehorizon. Observed in bright twilight. MNASSA 58,
44-49.

Event 32- 1997June 16- Pietermaritzburg, KwaZ ulu Natal

Observedby Dave Garbutt, r@orted by Rusty Jarmain. yn¥ -5 or brighter. Time
around 07h00. Seen from caduring daylight, white, duration2 secondsabout 10
abowe horizon moving parallel, wegi east. MNASSA 58, 449.

Event 33- 1997 July 22- Centurion, Gauteng

Observed by Neville and No¥loung my =-4. Time I18h33. Colour brightblue/white,
duration 2 seconds, broke irgeveral pieces in last half second. Path Moon had just
risen, magnitude9. MNASSA 58, 449.

Event 34- 1997 August 7- Randburg, Gauteng

Observed by Neville Youngmy =-4. Time 11h15. Seen in broad daylight é® object
flashed across field of binocularsColour white brightness compared to neaMgnus,
which was being observed at the timéenus was then magnitud8.9, Moon was 12
east, 14% illuminatedaxingcrescent, magnitude8.9. MNASSA 58, 449.

Event 35- 1997 August 8 Simons Town,Western Cape

Ob=erved by Peter van Blommestein., m- 3.5 Time [7h23. Colour white, duratn 3
secondsleaving a persistent train. Tistart and ed coordinates were 20h4025 and
20h00,-50 . Venus magnitude3.9, altitude 11 in azimuth 281 end point was 12
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upper right of Venus.The fireball was probably alph@apricornid Moon was 24%
illuminated waxing crescent, magnitue@.6. MNASSA 58, 449.

Event 36- 1997 September 24Pretoria, Gauteng
Observed by Koos van Zylmy = -6. Time 20h49 Colour green, fragmenting, very
slow, path of 20. No further details givenMNASSA 58, 449.

Event 37- 1997 November29-Cape Town,Western Cape

Observed by Peter van Blommestein and six others during a Cape Centreingbserv
evening.my = -4. Time 21n50. Colouryellow and spee slow. Broke into four pieces.
The path wa from roughly 06h00, +05%0 08h0Q-35 . There is a good alignment with
the Northern Taurids (Anthelion) but the long path lerigthroximity to the radiant may
put the identity into doubtMNASSA 58, 449.

Event 38- 1997 December 26 Flight from Upington to Johannesburg

Observedby SA Airlink pilot G L Heim, and First Gicer T Swartat about 18h3Grom

the aicraft window at 7000m altitude Durationabout 4 seconds moving west to east.
Colourwas said tde red. Near termination as thabject lost bightness it appeared as a
spherewith horizontal base and bulge uppeiNo estimate of brightness was given.
MNASSA 58, 449.

Event 39- 1998 January 11- Edenvale, Gauteng

Observed by Danie Overbeek., m-5or-6. Time 01h39. Colour whitespeed fast,
20 path travelling nortfsouth,centre ofpath about 15northeast of zath. The objet
left a train which persistefibr 15 secondsMoon was 96% illuminated, magnitudé2,
altitude 27 in azimuth 312 The fireball was probably sporadidVINASSA 58, 449.

Event 40- 1998 April 29 - Kameeldrift, Gauteng

Observed by Koos vadyl. my = -3 Time 03hJ. Co-ordinates ofstart and end points

were 22h00; 17 and 22h36- 32 . No further details given. The object wamghed as a

sporadic during an eta Aquariidatch. There is alsaa reasonable alignment with the
Lyrid radiant. MNASSA 58, 449.

Events 41and 42 - 1998 June 27 northern KwaZulu Natal

Observed by PietdpPrinsloo. Bothwere evidetly members of the June Btids which
underwent an outburst the sameaning. No @irther details given, but estatedm, = - 3.
MNASSA 58, 449.

The June Bootids meteor stream is associated with coRiPonsWinneckeproducing

very slow meteorsith entry velocity of 14 km/érom a radiant atl4h54, +48. The
shower had previous outbursts in 1916, 1921 and 1927998 the shower peaked with
ZHR=89.7 ° 10 on June 27.65, but rates remained above ZHR=50 for the remainder of
the night (IMO website, accessed on 2020/06/2€8eteors were observed on one night
only.
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Event 43- 1998 June 27 Doringkloof, Pretoria, Gauteng

Observed by Mike Haslam. v& -5. Time 16h58 Colour brilliant white. Theobject
appears to have been a Junedd, traversing Trangulum Australis from just bare
beta TrA, ending just east of lambda TrAThe object ended with a terminal flash.
MNASSA 58, 449.

Event 44- 1998 July 24- Cape Town,Western Cape

Observed by Brian Skinner and Todynes during a watch on the alpha Capricornmals
= -4. Time 21h07 colour silver, sped medium, recorded as an alpha Gapnid.
MNASSA 58, 449.

Event 45- 1998 July 24- Cape Town,Western Cape

Ob=erved by Brian Skinner and Todgnes duringhe same watch as Event 4dh, =- 4
with a termnal flash to- 6. Time 22h34colour silver, speed slow. Described as "bright
Capricornd when, after around twenty giees, it flashe like a blue camera flash. The
others present who hadn't seébe meteomwere astonishi by the flash which lit up the
scene." The@bject was recorded as an algPapricornid. MNASSA 58, 449.

Event 46- 1998 July 24- Cape Town,Western Cape

Obseved by Brian Skinner and Tordpnes during the same watch as Evehtm, = - 4,
time 23hB, path 3, colour white andspeed medium. The object was recordedcras
alpha Cagcornid. The object appeareddplit into two piecesMNASSA 58, 449.

Events 44 to 46 were all logged as alpha Capricornids, which are meteors associated
with comet 169P/NEATand known to producgow movingright meteors, often fireball
class, towards the end of July/beginning of Augusdte shower peaked in 1998 duly

29 with ZHR ~8.(IMO website, accessed on 2020/06/2Bpates on July 24 were not out

of the ordinary, so the observation of three fireballs during one session was fortuitous
and posdily the result of crossing marrow filament of large particles from the parent
comet.

Event 47- 1998 September 1% Cape Town,Western Cape

Repated by Bill Hollenbach as follows$i have been inundated with reports, regarding a
‘daylight meteor'. Apparently, agioted from a regrter that witnessed it, it was at 06h27
SAST that a very bright light appearad the sky, over Paarl, in the Weste@ape It
traversed the sky and became aboghter. The people were on the platforamvaiting
their tran. | have visited the site, &e ascertain diremn. It moved till it was above
Kanorkop and disappeared from siglithe persn | am quoting islohan Retief of [the
newspaper]| Die Buegy. Abright lightappeared ovePaarl and increased in brigless. It
beame brighter than an aircraftanding lighs. Paarl is situated ENE of thp®sition
they were. The observed elevatioras 30 &g and it moved to NW of them and
disappeared behind dolok of flats. About 3 seonds after it disappeared there was the
boom."The colaur was light bluedyan and ideft a tran. There was no breaking up but
flared twice.It was visible for two to max 3econds. Wit the trajectory, it seems it
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exploded overBlaauberg and if anything fellf would be between Robben Island and
Blaauberg."MNASSA 58, 449.

Event 48- 1998 September 30 Cape Town,Western Cape

Observedby Bill Hollenbach. m = -3. Time Bh3Q colourbright white, duration 1%
seconds. No sound, fragmentation or flaring observed. fifakall left a train of 2
seconds duration. Coordinates of start andpmidts wereplotted as 22h4031 11' and
I5h56,-21 10" The fireball was sporadicMoon was 69% illuminated and magnitude
-11.6, altitude 73in azimuth 345" MNASSA 58, 449.

Events 49 and50 - 1998 October 8 Cape Town,Western Cape

Observed by Brian Skinneiluring a wath on the Giacobinids. The first at 20h39 was m
= -4, green coloured and slow. The second at 20h48 was 48, silver and medium
speed. Both were cerded asporadics but appeared to erate from TaurusMNASSA
58, 4449.

The Giacobinidss an old and unofficial name for the meteor shower now known as the
October Draconids, IAU codeshower 79, DRA, and are particles from comet
21P/GiacobiniZinner. The shower exhibited storm levais1933 and 1946and most
recently outbursts in 1985, 1998, 202012and2018.

Events 51 andb2 - 1998 October 18 Cape Town,Western Cape

Observed by Brian Skinneluring a watb onthe Orionids. The first at 21h4fas my =

- 5, silver coloured heaand yellowtail, of medium speed. The second at 23h36 was m
= - 4 silver coloured and fast. No @alinates were given, biooth emanated from the
direction of Leq ?, which was blow the horizon at the timeMNASSA 58, 449.

Events 53 t058- 1998 November 17 Bredell, Gauteng

Observed by Tim Cooper duringaaatch on the konids, seeing six Leonid fireballs. The
times and magnitudes were as follows: 0Il{03), 01h13 (- 3), 0Lh17 (- 4), 01h25 ¢ 4),
01h52 ¢ 6), 02h16 {5). All were fast and Ie¢ftrains. The last event showdtdee bursts.
MNASSA 58, 449.

The Leonids meteor shower are associated with c&®efTempelTuttle, and show
periodic outbursts, sometimes storm rates, coinciding with the return of the comet to
perinelion. The last perihelio occurredon 1998 February 28 and outbursts were
predicted for several years around the latest perihelion. While elevated rates were
predicted for 1998, observers were caught by surprise by the average brigbfness
Leonids on the morning of November 17 when a large percentagiesefved_eonids

were fireballs.

Events 59 to61 - 1998 November 17 Parktown West, Gauteng

Observed byLynette Rengduring a watch on the Leonidseeing three Leonid fireballs
between 02h0Gand 02h30. The magnitudes wei - 3.5;- 3. MNASSA 58, 449.

30



Events 62 to 64 1998 November Z1 Polokwane, Limpopo

Observedby MagdaStreicher during a watch on theonids. Magdaobserved several
fireball classevents, buthe magnitudes of most were metorded.The most spectacular
event occurre@t 00h53 green colour, leaving a smoke train visible for 8 minutegher
events ab0h38 and 01h2Rft trains visible for over ininute. MNASSA 58, 449.

Events 53 to 64 observed by Tim Cooper, Lynette Rens and Magda Streicher were all
Leonid fireballs during the oO6Leonid Fireball

Event 65- 1998 November 18 Cederberg, Western Cape

Observed by Tom Lloyd Evans afdiff Turk duing a watch on the Leonidsn, = - 3,
time 02hlO, the object was very faanhd left a 2 second duration traiMNASSA 58, 44
49.

Event 66- 1999 February 16- Pretoria, Gauteng

Observed by Neville Youngmy = -5. Time 18h50 Colour brilliant white with blue
green tailing and upper edge. DuratioB-3 seconds, no sound heard and no
fragmentation. Thepath extended from 22h2668 to 23HL0, -30. The fireball was
sporadic MNASSA 59, 4@4.

Event 67- 1999 March 18- Bredell, Gauteng

Obsened by Tim Cooper during a watch on the Virginids.#m 3. Time 19h®6. Start
and end ocordinates were 12h10, &1and 12120, +29. Colour was yellow and spd
medium, duration 08 second and there waso train. The fireball was Virginid
(Anthelion)MNASSA 59, 4@4.

Event 68- 1999 March 22- Durbanville, Western Cape

John Gldwell reported an observatidly Treva Newham of an object seen at 02h55
from opposite Mellish Station neBwurbanville. Direction west to east, very bright, low,
and atual impact seen in vicinity o¥Wellington/Voelvlei, with a flash lasting three
seconds.There was later a fire in the sanminity. No object was recoveredMNASSA
59, 4044.

The fact that no meteorite was cevered is not surprising, and the claim to have seen a
meteorite hitting the ground with a visible flash is doubtful. More likely is that the object
disrupted at an altitude above -3® kmbut at some distance from the obsenaar this

is the flash the observer reported. The fire in the vicinity was also probably coincidental
and unrelated to the fireball

Event 69- 1999 June 5 Vanrhynsdorp, Western Cape

Obseved by Chris de Villiers. Time 19h29m, = - 3. Duration 1second, colour bright
green with yellow ail. The coordiatesof start and end points were 18h246 and
18h25,- 30 . The fireball was sporadicMNASSA 59, 444.
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Event 70- 1999 June 25 east of Pretoria, Gauteng

Reported by Richard Wadebserved by two ladies, one Ms JauniEme 15h28, still
daylight, the objectvas stimated as-% times brighter than Venus, aboat=-6. They

were travelling fromPretoria eastwardsDuration was given as 6 seconds. daiion

from settingSun towardseast. One dacribed the colour as orange/réte other saw
green. MNASSA 59, 44@4.

Event 71- 1999 July 2- Nkwe Observatory, Tiegerspoort, Gauteng

Observed by Marianne Barendse. Time 2Qht= - 4.5, colour orang with red core,
and the objecfragmented. The start and end points were approximag9o, - 60 to
I3h00,- 60 . The fireball was sporadicMNASSA 59, 4@4.

Event 72- 1999 July 2- Nkwe Obseryatory, Tiegerspoort, Gauteng

Observed by Ricdrd Wade during the same observiegsson as Event 71. Time 20h30
and the objectame from the direction of Bégs and ended about &bove the horizon
below Crux. Thefireball may have been a late Juneddd, which radiant was theth2°
above the horizan However,the normal maximum for this shower2$ June,and the
date of event ithe last datehe showerg listedas activeby the IMO. MNASSA 59, 40
44.

Event 73- 1999 July 12- Stellenbosch Western Cape

Observedoy Auke Slotegraaf, Ivor PaukrancoisPaul and Wilbo Taute.Time 18h20
my =-4.5. Duration 1.5 seconds, colowhite, no train or fragmentatiorCoordinates of
startand end points wer&7h50, +17 and 16h20, +40[Note that at no time was the
altitude above 4 at which point the object disappeatselowthe roof of a houseVenus
was then magnitude3.5, altitude 8 in azimuth301, and to the left of the firebalvhich
was probably AnthelionMNASSA 59, 444.

Event 74- 1999 July 23- Cederberg, Western Cape

Obseved by Gordon and Dalene Bosch. Time about I7h@0 = -7 to -8. The
coordinates oftart and end points were reabructed from the desption of the path as
10h40, 40 to 10h29, +18 Duration about 4econds, the colour was silver/white, with
green noted whethe object broke into 4 piecedbout half way through its trajectory.
Dalene thought she heard a rupturing sound dikeiffled explosia. A further report of
a fireball seen from St HelenBay was received from Mr Gavin Rion via John
Caldwell. The time was given as I7h0%his may refer to the sanavent, with a time
error on behalf of one of the observersir Purdon reported ‘brighfantastic, several
people saw it, stunning, extremely bright/enuswas 5 below left of the start point,
magnitude-4.2, altitude 17 in azimuth 291 Moon magnitude 11.6, altitude 60 in
azimuth 61. The fireball was sporadicMNASSA 59, 444.

Event 75- 1999 August 7- Donkerhoek, Pretoria, Gauteng

Observed by Trevor Greedan Plomp and lan MacDougallmy, = -5 or perhaps 6.
Time 18h20. Start and end @rdinaes were stimated as 16h1565 and 10h30; 72 .
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Duration was about 3 secondBhe object showed a white burst at about 2 seconds, and a
green burst at termination.There was no visible train. The fireball was sporadic.
MNASSA 59, 444.

Event 76- 1999 August 17- Pretoria, Gauteng

Obsered by Sybil de Clark. m= -5. Time 21h04. Start and endotdinates were
estimded asl6h25,- 08 and 15h00; 04 . The objet was white, duration 0.5 seconds
speed fast and fragmentelloon 38% illuminated was just settiagmost directly below

and left of the fireball, which descended steeply and disintegrated just above the.horizon
The fireball was probably AntheliolMNASSA 59, 4@4.

Event 77- 1999 September 17 Edgemead Western Cape

Observed by Tony Jonesn, =-6. Time 20h21 The object was orange colour, duration
1 second, flared in the middle @k flight and left a 0.5 second trainStart and end
coordinateswere given as 19h06,04 and 18h17, +01 Moon 50% illuminated,
magnitude-10.7, altitude 38in azimuth 271, located 27 to the left of the path.The
fireball was possibly AnthelionMNASSA 59, 4@4.

Event 78- 1999 October 1- Edgemead Western Cape

Obsened by Tony Jones.my = -4. Time 01h35 The object was white in colour,
duration 1.52 seconds, slow speed, with no train, but fragtimg. Start and end
coordinates wergyiven as 03h00, +05and 02h08, +15 Moon 62% illumin&ed,
magnitude-11.2, altitude 28in azimuth 34, located 48 to the right of the fireball
which was sporadicMNASSA 59, 444.

Event 79- 1999 October 15 Edgemead Western Cape

Observediy Tony Jones.my = - 3. Time 01h30The objet was orange colour, duration
1 secondmedium speedjo train. Starind end ceprdinates were given as 05h00, +04
and 05h46, +00 The fireball was probably Southern Taurid (AnthelioW)NASSA 59,
40-44.

Event 80- 1999 November 17 Cederberg, Western Cape

Observed by Cliff Turk and Tony Jonesy = - 5. Time 19h07 The object was orange
red n colour, duration 2.5 secondmd left a train visible for about a second. There was
no fragmentation or sound. Theaminates of &rt and end point were 02h1:5)6 and
04h10, +08. Moon 65% illuminated, magnitudell.4, altitude6l in azimuth 322
The fireball started 16to the right of Jupiter, magnitude2.6. The fireball was
sporadic. MNASSA 59, 44@4.

Event 81- 1999 November 18 Bloemfontein, Free State

A Leonid fireball observed by Ronel du Preez at 01h&®.= - 6, colour blue and the
object lefta train. MNASSA 59, 4@4.
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Event 82- 1999 November 18 Kameeldrift, Gauteng
A Leonid fireball observed by Koos van Zyl at 02h04e magnitude was v+ - 3,
colour yellow, no train or fragentation. MNASSA 59, 4@4.

Event 83- 1999 December 12 Cederberg, Western Cape

Observed by Cliff Turkmy = - 4. Time 00h21The object was white, medium speed an
duration 1 second. It was perted as a sporadic during a watch on the Geminids.
MNASSA 59, 444.

Event 84- 1999 December 14 Stellenbosch Western Cape
Observed by Auke Slotegraaf ahabr Paul. my = - 3, during a Germid watch between
01h30 and 02h30. No furthdetails given.MNASSA 59, 4@4.

Event 85- 1999 December 15 StellenboschWestern Cape

Observed by Auke Slotegraaf ahar Paul. my = -4.5. Time 01h46 Duration was2
seconds, colouwhite and coordiates of start and end ptinwere 10h20, +l0and
12h50,-15. Venus magnitude 3.1 altitude 7 in azimuth 101 There is good
agreement with the Geminid radiant, but Anthelion is also possinié perhaps more
likely given the duration of the metedVINASSA 59, 4@4.

Event 86 - 1999 December 15 Contermans Kloof and Vissershok, Cape Town
Western Cape

A Geminid fireball observed independently by Brian Skinaed Tony Jones.Both
reportedmy = - 3. Time 00h44 Jones saw the object as yellowcolour while Skinner
called itsilver/yellow, both reported it as slow and Jones noted a burst at the end of its
path. MNASSA 59, 4a4.

Event 87- 2000 January 47 Cederberg,Western Cape
Observed by Cliff Turkmy = -3.5. Time 19h32.Colour yellow duration 1.5seconds
no train or fragmetation. The path extended from 02h0020 to 03h50. 45 . The
fireball was possibly a Helion meteoMNASSA61, 1619.

Event 88- 2000 February 5i Deneysville, Free State

Obsrved by Marianne Barendse. Tir@8h35. my = -3. Colourreddish and speed
slow. Duration reported aséseconds. The path was given very approximately as 06h,
+25 to 05h, +15. The fireball was sporadicMNASSA 61, 189.

Event 89- 2000 March 8- Simons Town,Western Cape
Ob=erved by Peter van Blommesteimy = - 3? No further details givenMNASSA 8,
16-19.

Event 90- 2000 March 91 Cape Town,Western Cape

Observed by Sven Wesemanmy = -6 . Ti me 03h22. He report e
teardrop shaped and aboub4imes brighter than Venysvhich was not visible at the

timg. The actual body of the meteorigc) was almst greenish in colowvhile the tail
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had an orange tint. It did not leave a glowing vapour &l | opened the door to see if

| could hear a sonic boom, but there was nothing. The air was very calm with no wind. |
spotted it in WSW direction at about a 30 degree elevation and it was travelling in a NE
direction at aervan Blankesiaghomed to safi was witkely seen

from Malmesbury to FisitHoek, but no further reports were received by the author.
MNASSA 61, 149.

Event 91- 2000 May8 i Bredell, Gauteng

Observed by Tim Cooper during a watch on ¢te Aquands. my = -4. Time 02h59.
Colouryellow, duration 0.5 secondigaving agreenishtrain of duration 2 secondslhe

coordinatef start and end points were 23h4&4 and 00h25; 07 . The object was
an eta Aquariid MNASSA 61, 189.

Event 92- 2000 June 6 George, Eastern Cape
Observe by Rudolph Brown ath12 UT. No wrther details availableMNASSA 61,
16-19.

Event 93- 2000 June 29 StellenboschWestern Cape

Observed by Auke Slotegraaf and Ivor Pam =-7. Time 18h13. Coordinates of start
and exd points were given as 12h2267 3 0 6 a n d- 640 50d& 46lqur brilliant
white, with a green cast. Duration 2 seconds. Following the brilliant burst it fragmented
into three pieces, the leading one of first magnitude, the following two of third
magnitude.The fireball was sporadicMNASSA 61, 189.

Event 94- 2000 July 27- Cape Town,Western Cape

Observed by Tony Jonesmy = -4. Time 23h16. Coordinates of start and end points
were 23h45, +18 and 23h50, +29 Duration 1 second, colour green, no train or
fragmentation. Source uncertain but from nearby tRSA and SDA radiantsMNASSA
61, 1619.

Event 95- 2000 November 4 Brooklyn, Western Cape

Observed by Cliff Turk.my =-4. Time 19h35. Duratiold second, colour white, left a
0.5 second train. No sound or fragmentation. Coordinatesmfastd end points were
03h30,- 05 and 04h40; 12 . The fireball was probably sporadidINASSA 61, 169.

Events 9698- 2000 December 14 Cederberg, Western Cape

Cliff Turk reported three feballs during avatch on the Geminids. Event 96 was a
sporadicmy = - 3.5 at 00h25white, slow, duration 3 seconds. Event 97 was a Geminid
at 00h40,m, = - 5, white, slow, duration 3 seconds and left a 3 second train. Event 98
was a Geminid at 00h5#), = - 3.5, faster, 1.5 seconds duration and left a 1 second train.
MNASSA 61, 189.

Event 99- 2001 January D - Pretoria, Gauteng

Observedby Berto Monard.my = -7. Time 18h09 Duration 4 5 seconds.Colour
yellowish/white left a 1 secondtrain. Berto reporig 'The meteor moved closely along
the line Caopus to Achernar. When | looked up from my eyepiece it must have been
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there already | think. It was then somd0 East of Canopus. | aw it until passed
Achernar forabout 30 beforereaching my lint to the Wes{(35 aboveW horizon).The

approximatecoordinate of start and end pointgere08h00.- 35 and 22h00; 35. The

fireball was possibly AnthelionMNASSA 61, 189.

Event 100- 2001 February 4- Cederberg, Western Cape

Observed by Tony JoneS$ime 01h05.my = - 6. Colour green, duration decondand
left a2 secondrain. There was no sound fnagmentatio. Coordinates of st and end
points were 17h11;45 and 18h50,-45. The fireball was possibly Anthelion.
MNASSA 61, 169.

Event |0l - 2001 February 26- Alberton, Gauteng

Observedby Kathleen WesselsTime about 18h00 Brighter than Venus, perhaps, =

-5 or- 6. Duration 12 seconds. Path wa%est toEast but South of the observ@range
colour with flaming appearance, bnb train. Venus set earlier in evening twilight. The
moon at the time wasthreedayold crescent, altitude 9n azimuth 277. MNASSA 61,
16-19.

Event 102- 2001 April 26 - Near Dendron, Limpopo

Observed by Tim Coopend Magda Streicher. Time 20hR®lar longitude 36.69° my

= - 6 or possiblybrighterand was bright enough to cashadavs. Colour was white,
duration 1secondandleft a 0.5second train. The pathis consistent with a Virginid.
MNASSA 61, 289. The fireball was possiplh-Virginid, IAU# 343, HV| whichradiate

from RA/Decl.202.5, -10.7°, vel.18.9 m/sec. The shower was identifiedy video
surveys first in 2007 but activity is weak, so the observation of the fireball was
fortuitous. Jenni skens (At |l as o plslEsays théh shewendbeat e o r
suggested period of 5.77 yeansd the last outburst wez)20.31.

Event 103- 2001 May 2- Edgemead, Western Cape

Observed by Tony Jonediime 20h30.my = - 5. Colour waswhite, duration 3 seconds
andleft a train wsible for 5 secondsThere was no &gmenation. Coordinates of sirt
and end points were 17h44Q4 and 19h20; 41 . The fireball was probably Anthelion.
MNASSA 61, 1409.

Event 104- 2001 June 2} Klapmuts, Western Cape
Reported by Tony Jones in the Cape Observido further details provided MNASSA
61, 1619.

Event 105- 2001 July 2- Pretoria, Gauteng

Observedy Michael Poll. Time 17h28.my = - 5. Colourgreenish.See north of west
travelling saitheast tanorthwest path 25 length trailing 'a shower of sparksMNASSA
61, 1619.
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Event 106- 2001 September 7 Cape Town, Cape

Obsened by Tony Jones. Time 00h35. my = -4. Colour orage, duration 4 seconds
leaving a 2 second train.Coordnates of start and end points were 22h10 +&ad
01h10, +18. The fireball was sporadicMNASSA 61, 169.

Event 107- 2001 October 5 Pretoria, Gauteng

Observedoy Louis Barendse at 20h35 whileavelling fom Hartdeeshoek to Pretoria.
Sea through éft window (i.e. to thenorth), travelled eastwardand then seen through
front windscreentravelling nore or lesgarallel tothe horizon at about 20altitude, and
terminating beloweft of the 90% waningyibbous moon.The object was aboun, = -7
or - 8, yellowish and duration 4% seconds.It showed seval outbursts along its path,
anda persistrt train allowed Louis to note distinct downwad curve in the trajectory.
MNASSA 61, 169.

Event 108- 2001 December 7 Krugersorp, Gauteng

Obsered ty John Ferraz from Ramndal, Krugersebrp at 2h15. He was travelling
westwads on Robert Broome Streetheobject was firsseen above the caf.ravelling
towards northwest before fragmenting ovean aea called Chancliff. He had the
impression the object was low in tregmogphere. Estimated brightness waerhaps a
littl e fainter than the quarter mo¢mot visible at he time),my = -7 or- 8. Durationwas
abou 3 seconds, colour yellow/reldaving a glowing orange train, aritchgmentng into
several 'cinders' whicjlowed momentarily before fadindNASSA 61, 189.

Event 109- 2001 January 9- Pinelands,Western Cape.

Observed by Cliff Turk.my =-4. Time 21h28. Colourwhite, speed ~1%sec, duration
two seconds, no traior fragmentation.The path was from 05h3008 to 04H0, +12.
The fireball was sporadicMNASSA 62, 15559.

Event 110- 2001 February 2- Cederberg, Western Cape.

Observed by Cliff Turk.my = - 4. Time 02h12. Colour white, speed ~48e¢ duration
0.5 seconds, no train or fragmentatioRath from 13h15;15 to 14h45,-20. The
fireball was Anthelion. MNASSA 62, 15%59.

Event 111- 2002 February 5- Mateke Hills, Zimbabwe.

Obseved by Boet and Jackie Boshaffiagnitudeuncertain, btibright enough to light up
the landscape and the inside of the vehicle incltihey were travelling.Time ~19:00.
MNASSA 62, 15559.

Event 112- 2002 February 6- Cape Town,Western Cape.

Observed by AndrewGray from the car whilst driving home from the Cape @ent
weekly meeting.Time 19H4. my =- 3to - 4. Driving south on the Bie Route highway,
seen throughthe front windscreen. Start altitude 30 azimuth 210. Fell almost
vertically ending 7 above the horizon.Colour was blugyreen, which Andrew called
‘almost electric green'The path wasiniform brightness, with no fragmentation gparks
observed. Duration wathree seconds. Although some distance from the radian
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possibly Anthelion which radiate from a broad radiar@ntredin Leo on this date.
MNASSA 62, 15%59.

Events 113 - 2002 February 11- Aloe Ridge, Johannesburg.

Obsened by Bill Hollenbach. my = -4. Time 17t25. Colourbluish-white, duration1.5
seconds. The path extended from approximately 064515 to 06h23, +22 The
object was reported by five other independent observ@ise fireball wassporadic.
MNASSA 62, 15%59.

Events114- 2002 February 11- Aloe Ridge, Johannesburg.

Obsened by Bill Hollenbachon the same eveningmy = -4. Time 18h%. Colour
bluish, the pth extended from about 06h4014 to 00h55, +03 The fireball was
probably Anthelion.MNASSA 62, 15%59.

Event 115- 2002 May 7- Bredell, Gauteng.
Observed by Tim CooperTime 03l29. my = -3. The objectwas an eta Aquariid.
MNASSA 62, 15%59.

Event 116- 2002July 21 - Various locations, JohannesbureBloemfontein.

Observed by many over a wide area. The first wadlsHRillenbach who reported: "At
13:451 saw a daylight fireball, due south of Johasburg. | was in Helderkruin in
Roodgoort. | noticed it at about 80high and it extendedertically down to about 20
No sound or fragmentation noticed." From Bill's report the besirdinates for the path |
can determine are: start/R11h30'Dec - 45, end RA 1h30'Dec - 80, duration 1.5
seonds, m = - 10, cobur white Trevor Gould colle&d the following reportsiWouter
Jansen van Rensburg was driving south aiXRdle to Bloemfontein when hsaw what
he thought could have been an aircraft faliimglames out of the sky; indent reported
to Bloemfontein Air Traffic Control who callethe Johannesburg Pltarium! He saw
the fireball coming in right to left @ahnot quite straight downTime about13h50. It had

a tail, which could have been smokafter it disappeared behindfat mountan NNE
from a signpost stating ndthfield 20km; white smoke was seerRonnie van Wyk, a
pilot, also thought it may be anreiaft, although it came in tofast. Also reported to
Bloemfontein Air Traffic Cotrol. Ronnie and his passengduystice van der Hooven,
saw thefireball falling between 2@0 from the verticalwhile flying a light aircraft at
9000 feet. The colow was red/orangeHis passengesaw it approach cloud [they were
flying just belowcloud level], disappear and reappear below the cldate Trembatls
an SAA pilot and reported: Was flying between Bloemfonteiand Maseru from
Johannesburg to Port Elizabetlshe saw a flash with smoke and @xplosion at I1360.
She travelled 17 minutes at 7kper minute until she reached themoke trail. She
reported: "when | passed the clohat had formed around the smdlk&as at 3900 ft; |
estimate the cloud was aboud(® ft abovemy altitude. The colour of the flare and
explosion was a fairly light orangeThe meteorite from this fireball was reported to have
fallen at the village of Thuathe 48h49. More thand00 fragments, weighing over 30
kg, have so far been recovered, thgest weighing 2.4 kKMNASSA 62, 15%59.
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Figure 4 Fragment of the Thuatheneteorite, image credit Arizona State University,
Centre for Meteorite Studies, https://meteorites.asu.edu/meteorites/thuathe

The Thuathe Meteorite recovered after the fireball sighting was an ordinary chondrite
(H4/5), reported as followsn Meteoritical Bulletin, no. 87, MAPS 38, A13248
(2003). A meteorite travelling east to west exploded over Lesotho producing an
elliptical strewn field extending 7.4 by 1.9 km (bearing: ~276°) on the westernmost lobe
of the Thuathe (or Berea) Plateau, ~12 km east of the capital city of Maseru. The
explosion was accompanied by an extraordinarily loud, 15 s long noise which was heard
over a large (100 km radius) area of Lesotho; the fall wasvayeessed by several

people who reported sightings of dust trai

southern part of the Free State Province of South Africa. Many villagers of Ha Ralimo,
Bogate Ha Majara, and Bogate Ha Sofonia reported falls of stones close to themselves
and onto their homes. The estimated totalnsaés r ecover ed materi al

Event 117- 2002 September 10, StellenboscWestern Cape.

Obseved by Auke Slotegraaf. Time 20h. my = -5.5. Stat 01h20 Dec-52, End
03h00,- 35 . Duration: ~2 sec.Colour krilliant white. It appeared to brighten slowly
towards the end, blirst sight of it behind treesThe fireball was sporadicMNASSA 62,
155159.

Event 118- 2002 September 12 Warner Beach, KwaZulu Natal.

Observed by June Borchert and family whidining at home. Time about 17h15.
Brighter than Venus and much larger in apparent si¥ésible for ma/be 12 seconds
travelling easto west, looking north Appeared as a large glowing heatdhagreen/blue
tail. They had anarrow view so could not determine start and end poikesnus was
then magnitude 4.4, altitude 24in azimuth 264 MNASSA 62, 15%59.
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Event 119- 2002 September 18 Pretoria, Gauteng.

Observed by Trevor Green. Time 13h seen from car whilst travelling home, east on NI
highway. my = -5. Colour white, path from Moon directldgownwards towards the
horizon. The fireball was sporadicMNASSA 62, 15%59.

Event 120- 2002 October 21- StellenboschWestern Cape.

Reported by Auke Slotegraaf on behalf of Vasili Champaitisne 15942, my = -6 or
possbly brighter. Duration two seconds, colour white, no train, no fragmentatased
on areconstruction Auke determined the start and end point§tz30,- 55 and 20h00,
+l0 . The fireball was probably sporadidVINASSA 62, 15%859.

Events 121 and 122 2002 November 19 Bredell, Gauteng
Both were Leonid fireballsTim Cooper observed theseGih20 and 0IB2, my =- 3 and

-4. Both were yellow, fast and left trainshe second train lasting fors1seconds.
MNASSA 62, 15%59.

Event 123- 2002 December 14 Ferndale and Bredell, Gauteng.

Observed by Herman Wiechers and Tim Coop&he event was a Geminid seen at
00h46,estimated by Herman as, = - 3. My own observation of the same object was

= - 2 orpossibly- 3, which | described as white with a yellow head, beautiiNASSA
62, 155159.

Event 124- 2002 December 14 Cederberg, Western Cape.

Observed by CIiff Turk.Time 0lIl06. my =-5. Colourwhite, slow, duration 2 seconds.
Sporadic object, 25path from roughly Jupiter dowtowards northern horizonJupiter
was altitude 35in azimuth 27. MNASSA 62, 15359.

Event 125- 2002 December 14 Cederberg, Western Cape.
Observed byCliff Turk. Time 02H5. my = -5. Colour white, slow, duration two
seconds.The object was a GeminidMINASSA 62, 15%59.

Events 126 and 127 2002 December 15 Stellenbosch, Cape.
Observed by Auke Slotegraaf and Ivor Paul duringagctvon the GeminidsBoth were
Geminids,my = - 4 and- 5, observed atih55 and 02h2. MNASSA 62, 15%59.

Event 128- 2003 January 30 StellenboschWestern Cape

Observed by Ivor Paul at 18h20, duratioiB Zeconds. Colour yellow with definite
0 ¢ o mMagnitudeprobablyaround mv =5 6. Path notgiven butstarted at aitude 60°

and moved verticallgownwards crossg Capella. From this | deriveapproximate start
and end coordinates as 05h53®5° and 05h46m, +17°.The fireball was probably
sporadic. MNASSA 63, 589.
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Event 129- 2003March 6 - Kirstenbosch Gardens,Western Cape

Cliff Turk and apund ten other peoplat 1822, duration 12 secods. mv =16 or

maybei 7. Colourwhite. Stared at 04h10mi 05° and ended &3h45m, +15°.Came

from behind cloud droppingertically towards horizon. The fireball was Anthelion.
MNASSA 63, 589.

Event 130- 2003March 6 - Kirstenbosch Gardens,Western Cape

Cliff Turk and othes at 18h55, duration 1 seconcthv =i 6. Colourwhite. Started at
03h50m, i 14° and ended at 03h20m, +03°Started at magnitudel, then rapidly
brightening, and leaving a trafor the last 45° visible for 1.5 minutesThe fireball was
probably Anthelionwhich has their radiant in Virgo around this daMNASSA 63, 58
59.

Event 131- 2003 March 30- Rhino Lion Park, Gauteng

Bill Hollenbach at 1687. mv =16 or brighter. Green tingd with white. Seen due west,
45/ 50° above horizon, fragmented 20° above horizdwo start and end points given.
MNASSA 63, 589.

Event 132- 2003 April 8 - Cape Town,Western Cape

Chris de Coning at 1890 from the car while oDe Waal Drive. Direction of meteor was
westerly,but difficult to see stars due to light pollutioApproximate position crossing
Pictor. Colourgreen, as seen through tinted windscrediNASSA 63, 589.

Event 133- 2003 April 20- Alldays, Limpopo

Magda $reicher at 2189. mv =174, about fve times brighter than JupitelPath started
at11h16m, +15° and ended at 10h08m, +10° crodsany Slow speed, colours included
blue, redpurple, with the appearance of an outer pockefast very bright at the leading
edge and incandescenakethe rear.Estimated the size as 1/6 thattloé Full Moon. The
fireball was sporadic MNASSA 63, 589.

Event 134- 2003 April 25- Somerset WestWestern Cape
John van Blommestein, reported by his brofdeter. Time 19t20. mv =1 3. Broke into
threepieces. No further details. MNASSA 63, 589.

Event 135- 2003 May 29 (aircraft)

Jacques Cilliers and Jane Trembath, pilotingameoraft on a fight from Cape Town to
Johannesburgpbserved at 198. Travelling from left toright, Jacques saw a bluish

white explosion.Both then saw the object fallThey were at S2817.€2611.0, altitude
37000 feet atthetime,apdl ot t ed t he obj ect 6dsVentersmgrpect ory «
going north. No details of brightnessere given.MNASSA 63, 5809.

Event 136- 2003 June 1- Stellenbosch Western Cape

Auke Slotegraaf at 232. mv =i4. Orange colousimilar to Mars. Seen for less than
one second ake looked up from reading a star map, pas$iogy 17h40m,150° to
22h00m,i 40°. No trail. Thefireball was @ssbly sporadic. However, depending on the
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accuracy of the start and end coordinates, theteor may have bedau-Herculid
(TAH). MNASSA 63, 589.

Event 137- 2003 June 6 Cape Town,Western Cape

Brian Skinner at 05tb in a blue sky.my =16, pathabout 15°, duration 2 3 seconds
and left a trailisible for 5 seconds and4& long. Headingfrom east to westorth-west.
Venus was visiblenore thara magnitude fainter than thedball. Venus was at the time
magnitude- 3.2, altitude 12in azimuth 58, and visible in advanced twilightVINASSA
63, 5859.

Event 138- 2003 July 17- Randpark Ridge, Gauteng

Rob Scott atbout 16B0. Driving in traffic 6 a laright meteor with green head fall
about 20%From vertical to the right of a bright red sfarc] in thewest [probably Jupiter,
altitude 12° at the time]Broke into 45 pieces at the height of JupiteDuration 2
seconds anteft a persistent smokiyail. my abouti 5 (brighter than Venus)MNASSA
63, 5859.

Event 139- 2003 August 28 Witsand Nature Reserve, Northern Cape
Trevor Gould at 1722. my = 16 travelling NS below Mars[then ataltitude 16 in

azimuth 100], nearly horizontal, white with shelited trail. Disintegrated before
fading. MNASSA 63, 589.

Event 140- 2003 August 28 Krugersdorp, Gauteng

Bill Hollenbach at 19589. Duration 1.5 secondsassing from Hercules to Serpens,
parting intotwo fragments travelling in parallel before disappeakirgind a hill. Green
colour, and left arail visible for 10 seconds.No magnitude given.The fireball was
sporadic. MNASSA 63, 589.

Event 141- 2003 August 31- Randburg, Gauteng
Trevor Gould at about 180, m, =13. No furtherdetails provided MNASSA 63, 589.

Event 142- 2003 September 28 Bunde Game Lodge, NaboomsprujtLimpopo

Lisa van Amersfoort at alob 18m5. Colour describedis red, with blue trailing edge,
duration3 seconds. Facing soutfest, direction north teouth, started 45° above horizon
and explodedbout 20° up.MNASSA 63, 589.

Event 143- 2003 November 9 Randburg and Pretoria, Gauteng

Trevor Gould and Mauritz Gmser at 01h8 duringthe total lunar eclipseGould reported
brilliant white, mv =16 with smoky trail, beginningn the area of the Hyades and
moving down toCapella. Geyser plotted the path as from 04h40&0° to 04h50m,
+50°. The author was observirgg the time but missed the event due to making a
darkness measurement of the lunar eclip§ee moon was totally eclipsed at the time,
with second umbral conta¢t)2) occurring at 01h06 Despite proximity to the Taurids

the path length was too long to be a member and the fireball was likely sporadic
MNASSA 63, 5809.
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Event 144- 2003 December 14 Bredell, Randburg and Pretoria, Gauteng

This Geminid was seen by three independent obserensCooper, Michael Poll and
HermanWiechers at 2011. Cooper reported the object @sn= 1 4, white, with a yellow
head and sparklingppearance, medium speed, duration 3 secandsvery long path.
Perhaps the most beautimle t e or | h aMNASSA®¥X389.s een 6.

Event 145- 2004 January 21i Piketberg, Western Cape

Observed by Tony Mullin at about 20h41., mabouti 6. Path from about 06h, @o
05h40,-4 . Appeared at first as a normal white meteor,irfftato magnitudei 6 or
perhaps 7 and becoming orange. Duration 2 seconds. No train or sound observed. He
reported the object was also seen by several nearby farm wokkRIBSSA 64, 414,

Event 1461 2004 February 13i Piketberg, Western Cape

Observed by Tony Mullin at 19h16,ym abouti5. Path from approximately 07h30,
+25 to 05h30, +40. Colour orange and duration about 4 secontlke fireball may
have bee\nthelion. MNASSA 64, 414.

Event 1471 2004 February 28i Parys, Free State

Observed by Riaan Tolmay between 19h00 and 20h00, very bright, looking south passed
from west to east at 4baltitude. Bright blue, fragmenting, duration 5 seconds,
disappeared behind hillsVINASSA 64, 444.

Event 1481 2004 March 31i Pitermaritzburg, KwaZulu Natal

Observed by Frikkie de Bruyn at 03h23y, mi3. Duration 2 seconds, facing west,
starting at altitude 40 azimuth 290, moving down at angle 40ending with a terminal
burst which left a persistent smoke clolMNASSA 64, 444.

Event 1491 2004 April 87 Emmarentia, Gauteng

Observed by Chris Penberthy at 04h32. It was already quite light when the object was
seen while driving. Brightness estimated as perhapabmouti 5. Colour yellow/orange.

Seen initially altitude 780 descending to 3@0 above the horizon, and the object
appeared to grow in diameter as it descended. No train wasNeftdirection given
MNASSA 64, 444.

Event 1501 2004 April 177 Pretoria, Gauteng

Observed by Koos van Zyl at 19h03n, =74 ori5. From Coma Berenices heading
north and fading just above the bowl of Ursa Major. Bjueen colour with signs of
fragmentation but no persistent train. The object was also reported by two members of
the public (Taryn and Naomi, no surname given, who submitted a report to the Pretoria
Centre website). They reported the colour as white with a reddishTraal fireball was
Anthelion. MNASSA 64, 414,
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Event 1511 2004 April 1771 Alldays, Limpopo

Observed by Magda Streicher at 23h®3,=16. Sart and end points were 12h5@4
and 03h50; 70 . Central part glowing frosty blewhite, greenish trail. Cast shadows.
The fireball was AnthelionMNASSA64, 4144.

Event 1521 2004 April 2817 Modderfontein, Gauteng

Observed by Niko Koshiaris, brighter than full moon [{®hich was not visible at the
timg], lit up surroundings, white colour, duration 5 seconds. The event was
independentlyobserved by another member of the public, Grant Casteling, west of
Benoni between 23h20 and 23h30. Colour was given as white with a reddish trail.
MNASSA 64, 414,

Event 1531 2004 May 8i Observatory, Western Cape

Reported by Tony Jones, many people witnessed this fireball during the Cape Centre
open night. Time 18h40. ww 18, green colour. Duration 2 seconds, path from
Hydrus to Pavo, signs of disintegion at end of path.The fireball was sporadic.
MNASSA 64, 444.

Event 1541 2004 May 13i Randburg, Gauteng

Observed by John Dean at about 15h40 while driving south on Kent Street. Colour white
with 2-3 reddish trails appearing like a comet tail, duration about 5 seconds, diameter
about 0.5. Descended vertically from altitude 4 20. MNASSA 64, 444.

Event 1551 2004 May 14i Moreleta Park, Gauteng

Observed by Andrie van der Linde at about 19h30. Starteddth of Antares near zeta
Ophiuchi and moved 15towards north east horizonmy = 5. Duration 2 seconds.
Persistent train lasted 1 second. No colour reporidte fireball was likely Anthelion.
MNASSA 64, 444.

Event 1561 2004 May 22i Boyden Observatory, Free State

Observed by several members of the Bloemfontein Centre, including James Ross,
Laurissa van Zyl and Johan Mynhardt, reported by Gerrit Penning. Time 26h69. 3.

Colour white. Near southern horizon, altitude ,1oving southwards from Tucana to
Hydrus. The fireball was sporadicMNASSA 64, 444,

Event 1571 2004 May 22i Bloemfontein, Free State

Observed by Philip Coetzer, driving home from the above meeting. Time 21H283m
ori4. Above southern horizon, altitude 2@noving straight down. No further details
MNASSA 64, 444.

Event 1581 2004 May 22i Houdenbek Farm, nr Sutherland, Northern Cape and
Cedarberg Observatory,Western Cape

Reported by Willie Koorts, seen by 15 people at a dark sky site, dark adapted for several
hours when at 19h51 the whole site lit Upstimated m= 110, duration long, but under

10 seconds. Passed from due north, burned out around altitudezé@uth 120 (in
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Lupus), and broke apart at the end of its flight. Also reported independently by Dudley
Field, who gave the time as 19h41. Duration 3 seconds, colour green and estigrated m
7. Moved from Libra, downwards to Sagittarius. Split into two fragments just before
the end of its pathPossibly sporadic or maybe tdderculid, but description of path is
uncertain. MNASSA 64, 414,

Event 1591 2004 July 21i Richards Bay, Kwa Zulu Natal
Observed by Dave van der Linde at 16h35. While driving north, bright fireball appeared
directly in front. Duration 2 seconds. No further details supplMNASSA 64, 444,

Event 1601 2004 July23i Alldays, Limpopo
Observed by Magda Streicher at 22h08.=m3. Path from 16h24,40 to 14h50; 21 ,
duration 2 seconds. Colour bright bigeeen (turquoise), spurious head, no trairhe
fireball was possibly Piscis Austrinid anore likely SoutherdeltaAquariid (Anthelion)
on account of itsluration MNASSA 64, 444.

Event 1611 2004 August 29 Cape Town,Western Cape

Observed by Eugene Griessel at 16h50. Bright white, shedding sparks. Moving just
above NoordhoeMountainsto the north of observer. Duration 5 seconds. Reportedly
very bright, but no other observers withessed the e\NIASSA 64, 444,

Event 1627 2004 September 1T J e f f r e yHastern Eapgand Stellenbosch,
Western Cape

Observed by Rusty Jarmain through window at 16h28, and by Ivor Paul, who reported
time as 16h30. g+ 15. Jarmain reportedThe brightest stars were not yet in view, but

it left a smoke trail that lingered for a good Hadfur, by which time | was able to see that

it appeared comfortably within the boundaries of Virgo. The smoke trail had by now
assumed a rough U shape, the ipidnt of which was about 3 degrees west of Spica. Its
direction of travel was downwards at approximately, 4lie west, moving left to right.
Judging by the length of the smoke trail, it must have traversed abolibBly saw it for

the last second or so of its travel, so can't say anything about its appearance before the
development of the smoke ti@il Paul reporteddacing east; saw it towards the right of
Simonsberg. Dropped about 10 degrees and moved slightly to the north during path.
Fireball endpoint at 20 elevation, long trail, white spark at the end. Veliks
magnitude, seen against a blue backgrGuMNASSA 64, 444.

Event 1631 2004 September 29 Herold, Eastern Cape

Observed by Wendy Chandler and two other family members at 17h20, while driving
home from an outing, moved downwards from north east, altitudeat4&n angle of

45 and beyond north east horizon and the OutenlMoantains Size was about 1/8 full
moon, orange reddish trail, and bright, but not enough to light up the surroundings.
Duration was 3 second$8NASSA 64, 414,
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Event 1641 2004 October 1 Universitas, Bloemfontein, Free State

Observed by Gerrit Penning at 19h58, =15 toi 6. White to yellowish white, duration
3-4 seconds and slow. Path low in the north, approximately from 01h40ta-23h40,
+50 . Broke up into 4 pieces before fading otite fireball was likely Southern Taurid.
MNASSA 64, 414,

Events 165 and 166 2004 December 11 Cederberg, Cape

Observed by Cliff Turk. #165 at 21h03, m 13 increasing td 6. White, duration 3
seconds, persistent train lasting 2 seconds, no fragmentation. Path from 06h30, +20
03h20,-40 [Path aligns with Geminid radiant but path length too long, probably
sporadidq. #166 at 22h23, m= 13.5. White, duration 1.5 seconds, no train or
fragmentation, path from 07h30, +® 06h40,/50 . MNASSA 64, 444.

Event 1671 2004 Decembed 2i Alldays, Limpopo

A bright Monocerotid meteor observed at 23h11 by Tim Cooper during a Geminid watch.
my =13. Colour white, medium speed, persistent train. Start and end coordinates were
07h05, +1340 to 07h36, +18.1. Duration 0.51 second.MNASSA 64, 414.

Event 1681 2004 December 14 StellenboschWestern Cape

A bright Geminid observed at 00h32 by Auke Slotegraaf, Jimmy Adams, Francois and
Helgaard Raubenheimer and Liesl Roodty =ni5. Moving low down to the horizon,

split into two pieces. Greenish coOloWMINASSA 64, 4214,

Event 1691 2002 December I Kempton Park, Gauteng

Observed by Laurie Kaye from the cockpit of a Boeing 747 aircraft dtakegoff from
JohannesburfOR Tambp International Airpot. Time was around 17h00 (shortly after
Surset), about 10 minutes aftéakeoff from runway 03 and directly ahead with the
aircraft heading 310°. The motion was downwards at an altitude-&#%8This would

put the path of the meteor very approximately from Delphinus throygimu3. As an
interesting aside, Captain Kaye will be remembered as the pilot of the Boeing 747 which
flew low over Ellis Park before the start of the 1995 Rugby World Cup fikall was in

the stadium at the time, | observed this event, and | must admit to shedding Ehtaak.

you Laurie for both eventsMNASSA 65, 339.

Event 170- 2005 January 15  Constantia, Western Cape

Observed by John Ki/n at 05h23, full Surshine, no cloud.First seen at altitude ~35
40°, heading 8.0° west of north, burning out at altitude-19°. Speed fast, colour bright
orange. Appeared to grow in size before burning out without any disintegraticft
bright white tail of short duration, no sounddNASSA 65, 339.

Event 171- 2005 January 24i Bryanston, Gauteng

Observed by Trevor Gould at 20h05, driving on William Nicol highwawg, = ~ - 6,
colour white, no train, disintegrated into several pieCdse moon was full that evening,
however path give very approximately as 13h2564°, to 18h45; 70°. The fireball was
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also reported independently by Charles Biddulph, driving south on the R21 highway from
Pretoria. The fireball was AnthelionMNASSA 65, 339.

Event 172- 2005 March 261 Northern Cape

Observed by Bruce Saxby and several others, reported via Brian Hcasation on the
Orange River about 100km inland at ~18h00, very bright but not as bright as the full
moon (which had just risen)Duration about 5 seconds, disintegrating along its path
which was roughly from soutvest to nortkeast. The observers reported sparks in front

of and trailing the headColour was orange red, no trail and no souRtNASSA 65, 37

39.

Event 173- 2005 April 291 Alldays, Limpopo

Observed by Magda Streicher at 19h40. = - 6 or- 7. Path from 07h, +3° to 08R9°.
Duration 4 seconds, colour blue, with persistent tr&averal bursts along its trajectory,
broke into two pieces before fading odthe fireball was sporadicMNASSA 65, 339.

Event 174- 2005 Jure 21 Alldays, Limpopo

Observed by Magda Streicher at 20h40. = - 3. Speed fast, path from 13{8° to 15h,
+3°. Magnitudei 2.5 with terminal burst t©3 at end of pathThe fireball was sporadic.
MNASSA 65, 339.

Event 175- 2005 June 15 North of Harrismith, Free State

Observed by Andrie van der Linde at ~18h00, travelling south on N3 to Durbar: 5n
or - 6. Colour green, duration [longer tharj32seconds, no trainDue to driving, the
coordinates of start and end points were \aggroximately given as 18h3049° (first
came into view) to 22h30,65° where it disappeared behind some hille fireball was
possibly Anthelion, depending on accuracgtaft and end pointsMNASSA 65, 339.

Event 176- 2005 July 18i Johannesburg, Gauteng

Observed by Trevor Gould at 18h20my = -8, brighter than nearby moon (89%).
Conditions were poor with high thin cloud, but path approximately from 12h48, +2° to
13h48, +49°. Duration 3 seconds, colour yellow, no visible train, faded in tiages

The moon was actually magnitud&2 that evening There is areasonable alignment
with the Southern deltAquariids. MNASSA 65, 339.

Event 177- 2005 September 21 Polokwane, Limpopo

Observed by Magda Streicher at 02h1B, = - 3 to- 4. Very short blue flash crossing
gamma Orionis, from direction of Taurus, moving south e&ke fireball was probably
sporadic. MNASSA 65, 339.

Event 178- 2005 September 24 Ellisras [Lephalald, Limpopo

Observed by Andrie van der Linde during twilight at 16h18 from about 4km south of
Hans Strydom dammy = - 5, slightly brighter than Venus which was visible at the time.
Colour white, slow and duration about 5 seconds. From the rough directions described |
obtain the following start and emngbints; 20h15, +15° to 23h50,30°. Venus was
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magnitude -4.0, altitude 38 in azimuth 265 The fireball was possibly Helion.
MNASSA 65, 339.

Event 179- 2005 September 24 Kaapsehoop, Mpumalanga

Observed by Willie Marais at 16h35, much brighter than Venus; abouti 6. Colour

said to be [aquapreen. Broke up into several fragments and left persistent train.
Duration given as 9 seconds (!lfrom the description of the path | obtain the following
start and end points; 18h50, +33° to 23h30, +0Mle fireball was sporadicMNASSA

65, 3739.

Event 180- 2005 October 211 Pretoria, Gauteng

Observed by Andrie and Casper van der Linde and Gerrit Scheffer at 17h45 from the
Pretoria Centreds mbsabautit aColour yellow/orange.Paaht CBC.
from about 00h13, +15°, almost parallel to the horizon to about 20h00, S¥5wed

signs of disintegration along its path and persistent tfauration about 5 second3.he

fireball was possibly Northern Taurid (AnthelionyYINASSA 65, 339.

Event 181- 2005 October277i Alldays, Limpopo

Observed by Magda Streicher at 16h19y = 4. Path from 17h40, +10° to approx
16h40, +30°. Colour white, no tail or persistent train, more like a bright white ball or
coma. Sky conditions slightly hazyMNASSA 65, 339.

Event 182- 2005 November 13 Vanderbijlpark, Gauteng

Observed by Henk Kruger and his wife from home early morning at about O4&30.
short duration, faded almost immediatelizollowed about 30 seconds later by a loud
bang like an explosionNo further details providedMNASSA 65, 339.

Event 183- 2005 December 10 Cape Town, Western Cape

Reported by Dudley FieldObserved during a SALT open night at the Observatory in
Cape Town at about 20h00, m16 ori7. First seen as a bright meteor but brightened
rapidly, duration 2 seconds before being lost behind tré&sgdliant white. Pat very
approximately from 22h; 14° to 20h,-10°. The fireball was possibly Anthelion.
MNASSA 65, 339.

Event 1841 2006 January 4i Pinelands, Western Cape

Observed by CIiff Turk at 19h48m, = - 8. Duration 23 seconds, colour white and
leaving a narrow yellow trail persisting forsecond.No sounds or fragmerttan noted.
Bright head surrounded by a coma, appealikgya comet. Path from 22h00; 40 to
18h00,- 70 . The fireball was likely sporadidMINASSA 66, 13241

Event 1851 2006 January 22 Brits, Gauteng

Observed by Wayne Mitchell at about 17h3®, = not estimatedWay ne reported
had just stopped at thejlinction at the Elandsrand turn off left towards Rosslyn, straight

ahead was Silkaatsnekl'he Sunhad just set and the sky was still brigffuddenly a

brilliant blue white meteor appeared in the upper part of the windscreen, travelling
directly away from me.The duration was about 5 seconds, the meteor had a blue train of
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6-8 degrees andisintegrated into three orange fragments which continued to descend for
about another 5 seconds before disappearing at an altitude of about 10 Glegrees
MNASSA 66, 13941

Event 18617 2006 February 18i Bo-Piketberg, Western Cape

Observed by Tony Mullin at 19h28m, = -3, more than twice as bright as Sirius.
Duration 4 seconds.Colour brightorange to yellow. Traversed from Crux vertically
below Ca v u s , about 1 u OnlywWastdoarthof tajectorg was withessed.
MNASSA 66, 13941

Event 1871 2006 February 20i Sutherland, Northern Cape

Observed by David Andeva and Neil Parley, visiting PhBtudents from the UK,
shortly after 21h00.my = about- 11 (about twice as bright as the 60% moon winade
shortly afterwards). Direction of path very approximately from 000, - 49 (Puppis)

towards lower right (west), initial trajectory not seeP.avi d comment ed ONei

thought at first that someone was shining a torch in our faces from close tdrejeve

the reason Neil did not look and see the trail was that | was in fact holding a torch at the
time and perhaps he assumed this to be the source of the Hglitthe sky appeared
orange. | looked towards the source of the light and despite my sdawtions, | saw the
meteor continue for a few geees travelling towards the fliwon in a westerly direction.
Although it was not athis point as bright as the tial flash, it was still a markedly bright
whi t e Therpath described is consistent with an Anthelion met&NASSA 66,
139141

Event 1881 2006 March 17i Polokwane, Limpopo

Observed by Magda Streicher at 20h35, = - 4. Path approximately 04h4004 to
05h20, +10. Colour green, speed slow, terminated with a green fldste fireball was
sporadic. MNASSA 66, 13241

Event 1891 2006 April 161 Bryanston, Gauteng

Ob=erved by Rob Scott at 00hO5preted by Trevor GouldMuch brighter than ¥nus
[not visible at the tinje seen while driving on Wiam Nicol highway. No further details
provided. MNASSA 66, 13941

Event 1907 2006 July 8i Ugie, Easern Cape

Observed by Angelique Tegg at 17h4Brightness exceeded the ndall moon, which

was up at the time. Duration3seconds, colour golden yellow. Path very approximately
from Sagittarius towards Carina, starting at altitude 15° when first seen and fragmenting
in an explosion about 10° above the horizéMoon was magnitudel2, altitude 60 in
azimuth 88, located in ScorpiusMNASSA 66, 13241

Event 19171 2006 July11i Makhado, Limpopo

Observed by Sarah Coronaios at 15h55. She
above the eastern horizon, niay east to west, disappeared aboutld8@rees above the

western horizon.Duration approximately 2 secondsarge with train, about 1 degree

long. my = -3 or-4, about three times brighter thanu p i[thee magnitude 2]0 The
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event was also pertedvia Claire Flanagan by four dependent members of the public
in the Johannesburg/Midrand arddNASSA 66, 13941

Event 1921 2006 July 291 Cederberg,Western Cape

Observed by Dudley Field at 18h0% = - 4. Speed slow, duration 3 seconds, colour
white, no train. Moved from Sagtarius through Ophiuchus towards Arctis. The
description is possibly consistent with that of an alpha CapricoiNASSA 66, 139
141

Events 193 and 194 2006 October 13 Cederberg, Western Cape

Observed by Dudley Field.Event 193: at 19h34starting just above Altair, gog
downwards to just above horizon, duration 3 seconds,=nabout -2, brightened
significantly as itdescended with a distinct flasg the end.Colour White. Event 194: at
20h11, started near Capricasand went towards Achernar, duration 2 seconds, started
at about m= - 2, brightening, with a flarapproxmately halfway and another sigicant

flare at the end. MNASSA 66, 13941

Event 1957 2006 November 5§ Montague,Western Cape

Observed at 21h44 by Cliff Turk and a number of staff and students from the Cape
Peninsula University during a viewing evening at Protea Farm,\Kaley. The path

was from 5h30; 15 to 3h20,-30. my = -4, duration 2 seconds, colour white with
persistent train of-3 seconds, but no fragmentatiofihe fireball was probably sporadic.
MNASSA 66, 13941

Event 19617 2006 November 1G Rhino Lion Park, Gauteng

Observed by Bill Hollenbach at 18h38n, = -8 to- 10. The colour emerald green and
duration was 2.5 secondsHe ropor t ed O | was | ooking from m
direction. The initial flare wadike a fireworks explosion that caught our attention. About

1/4 second later it flad to its maximum brightness {1 0 )MINASSA 66, 13941

Event 1971 2006 November 11 Waverley, Gauteng

Observed by Jannie Smit at 21hlt, = -5 or perhap$ 6. Short path through Lepus
very approximately from 05h30,20 to 06h,-22. Colour white tingedwith red, no
train or fragmentdon, duration 45 seconds.The fireball was sporadic MNASSA 66,
139141

Event 1981 2007 January 9i Sandton, Gauteng

Reported by Trevor Gould. Observed by David Gauchard at 19h56= -#h. Colour
white, becoming orangehite, increasing in size, no trail. Path from close to zenith,
heading west to east, fading out 45° above eastern hofdNASSA 68, 16062.

Event 1991 2007 February 6i Piketberg and StellenboschWestern Cape

Observed independently by Melanie Glass and Vasili Champanis. Melanie commented
about 11pm SAST21h00 UT, shot low over the house like a firework rocket, but no
sound, bright round ball with a long tail. Vasili reported 20h52, very bright like a flare,
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colour white angbath approximately from 12h3006° to 08h00, +04°The fireball was
sporadic. MNASSA 68, 16062.

Event 2001 2007 March 91 Kirstenbosch, Western Cape
Observed by Dudley Field at 19h56w = - 6. Colour green, duration 2 seconds, traveled
from Corvus through LeoMNASSA 68, 16062.

Event 2017 2007 March 13i Universitas, Bloemfontein, Free State

Observed by Gerrit Penning at 18h1fh, = -4.5. Colour yelloworange with bright

white core. Duration -2 seconds before passing below roof of the house. He
commented 6l was alone outside doing some
telescope, and had just finished photographing an Iridium flare when | saw the bright
streak. First position where | saw it was about 15 degrees altitude, just below alpha
Centauri, travelling soutbast after which it disappeared below the roof about 12 degrees
altitude. Azimuth start:* 150, disappearing behind ro8140 i n L uMNASSA.68,

160-162.

Event 2021 2007 April 97 Dainfern, Gauteng

Observed by Cedric Loe at 16h10, m>- 4. Travelling south from Dainfern on William
Nicol highway, bright, fast object towards sowhst horizon which it appeared to hit,
duration 2 seconds. Said to be brighter than the moon (not visible at the MNA&SSA
68, 160162.

Event 2031 2007May 31 Various, North West, Gauteng, Mpumalanga, KZN

This object was reported by no less than itefependent observers. While all reports
were from members of the public and somewhat discordant, the most probable details are
16h27 UT, direction north to south extending from Pretoria to Natal Drakensberg,
duration between 180 seconds, orange or red colour with tail, broke into two pieces
before fading.MNASSA 68, 16Q62.

See also MNASSA 66, 2035, A probable spectaculdmolide observed on 3 May 2007.
There is some discordance in the observed times. Two reported the sighting as around
18h00, while the remainder are clustered around 1:88b35. Richard Smith was fairly
certain his time of 18h27 is accurate. The divergent times initially led me to believe there
may have been more than one object, however | now believe the object to be a single
event with inaccuracies in the reported times by some reporters. Similarly there is some
discordance in the duration of the page. Most are in the range-30 seconds, butne
observer quoted 2 minutesAll observations were consistent with a path from roughly
north to south across the country. The range of locations was quite wide, from
Rustenburg in the north west to Kruger National Park in the north east, centrally across
Gauteng, and as far south as Giants Castle in the Natal Drakensberg. Assuming a single
event, this would indicate the object travelled through the upper atmosphere, and should
have been noticed by anyolm®king in the diregbn at the time.The object was mainly
reported as orange or red colour with a tail, and was reported to disintegrate by two
observers (Pretoria and Benoni). One observer indicated it was not as bright as the near
full moon, which had just risen. The long duration reported by some observers tends
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towards an alternative origin, including spacecraft debris. An exhaustive search, and
investigation by Ran Pickup, did not identify ange-entry possibilities coinciding with
thetime or location of thevent, and therefore is recorded as a probable bolide.

Events 204 and 20% 2007 June 29 near Villiers, Free State
Observed by Tamlyn and Glyn Gould at 20h28 from car travelling north on N3 freeway,

east of Villiers. my = bri ghter than Venus. Col our wh |
vertically for about 15 degrees.eft a trail. Followed by event 205 at 21h10, just before
Tol | Pl aza in Villier s, Higherahareprdvioua gighth. posi t

Brighter than previous. Fell all the way to horizadould be seen for about 2 se@dso

fell vertically. Also white. Glyn thought it looked like two pieces fallingvenusset
around 1$00. Moon was near full, magnitud&2.0, and high overheadVINASSA 68,
160-162.

Event 2061 2007 July 3i Francistown, Botswana

Observed by Sandy Welsh at 17h45. Appeared to the north of the town, 60° above the
horizon, short trail and appeared to be leaving fragments as it traveled almost vertically
downwards, terminal explosion with a blinding flash of light. Before the explosion the
object was about twice as bright as Venus, so perhaps-id. The explosion was said

to be like a flash of lightning, lighting up the sky and surrounding clouds. Duration was
about 3 secondsvVenus was magnitudet.0, altitude 14in azimuth 291 MNASSA 68,
160-162.

Event 2071 2007 July 10i RondeboschWestern Cape

Observed by Guy Midgley at 17h45. He c o mme
Town, nearing Rondebosch Golf Course, bright fireball fell vertically in front of me,

directly over Devils Pealthat is in azimuth abou270T, about ten times brighter than

Venus (so perhapsvyw -8 ) , and |l eft a long trail, travel

second, colour white with orange talfenus was magnitudet.2, altitude 15in azimuth

2905. Devil 6s Peak was t henMMASIAGE 60621 st ant, alt

Event 2081 2007 July 14i Cederberg,Somerset WestWestern Cape

Observed by Cliff Turk at 16h52.yw% - 5. Path from 08h30668 to 16h00;70. Colour
yellow becoming white, duration 2 seconds, no fragmentation or persistent train. The
object was independently observed by Ms J Cooke from Somers¢twiie reported the
same time a€liff but no further details.The fireball was sporadicMNASSA68, 160

162.

Event 2091 2007August 11 Sutherland and Vanwyksvlei, Northern Cape

Observed by Nathan Honey while standing at his front gate, bright object trailing smoke

falling approx. 30 east of north, and disappearedabove the horizon. Nathan believes

heheada sound | i ke 6da bur nievegt. MriMsan@anicthd nci di n
Vanwyksvlei area saw it while driving south from the farm Pietersrust to the farm De

Riet as a burning object leaving a trail in the direction of De Riet. It disappeared before it
reached the horizonINASSA 68, 16062.
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Event 2101 2007 August 14 Montagu, Western Cape

Observed by Koos van Zyl at 02h38n, = -5. Colour white, started in Monoceros,
brightening quickly and ending with a terminal flash in Sculptor. PathoBGhe line
between Rigel and Fomalhauthe fireball was pssibly a Helion meteorMNASSA 68,
160-162.

Event 2111 2007 November 19 Philadelphia, Western Cape

Observed by Dudley Field at 01hl1dn, = -4. Colour white. Duration-2 seconds,
from direction of Carina towards Orion, seen during watch on the Leoililds.freball
was likely sporadic MNASSA 68, 16062.

Event 2121 2007 December 16 Breede River,Western Cape

Observed by Steve Searle and five members of his family at 20h14, from a boat on the
river traveling in a southerly direction. Flash lit up the scene in front of the boat, duration
4 seconds. The path was from azimuth 1@0190, descending at an angle of-36 .

Colour changed from white, through green, then red and back to white. Finally
fragmented into 5 pieces before burning out and leaving a persistent train for 5 seconds.
MNASSA 68, 16062.

Event 2131 2007 December 30 Kalagadi Transfrontier Park, Northern Cape

Observed from Garagab Camp by Fran and Steve Newby at about 20h00. From the
description | estimate perhaps m-5 or- 6. Duration 12 seconds. Looked like a flare,
brightened towards end before fading out. Colour mainly white with-drieeen centre

and orange edge. From the description of the pd#rive the start at about 8h15 in
southern Puppis and end at 11A0 in the direction of Centaurus. Plotting the path and
tracing backwards yields a potential radiant near Taurus/Gemini, and the object was
possibly a member of the ecliptic streams active from this area in late December/early
January.MNASSA 68, 16062.

Event 2141 2008 February 8i Kirstenbosch, Western Cape

Observed by CIiff Turk at 18h14my = - 8, duration 1.5 seconds, colour white tinged
with yellow. Puff of smoke near start of trajectory remained for 30 seconds. Path from
04h, -60 to 21h,-55. Fragmented (staccatd$ic] train. Still light at time of
observation, only Sirius, Canopus and Mars visible so path coordinates approxiimate.
fireball was sporadic. MNASSA 68, 16062.

Event 2151 2008 May 9i Alldays, Limpopo

Observed by Tim Cooper at 01h47. The fireball was an eta Aduati = i 4, yellow
colour. The object was seen rather low down on the horizon, short path and left no train.
MNASSA 68, 16062.

Event 2161 2008 May 10i Alldays, Limpopo

Observed by Tim Cooper at 02h55, sporadic meteor during watch on the etaidsquari
my = -5, colour white and left a train persisting for 10 secomMdSIASSA 68, 16062.
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Event 2171 2008 November 24 StellenboschWestern Cape

Observed by Auke Slotegraaf at 21h2s, = brighter than Venus, caught last part of the
trajectory in Crux from 11h46,61 to 12h46- 56 , at which point it disappeared behind
a roof. Colour white with flash of green as it disappearddnus set 20h30OMNASSA
68, 160162.

Event 2181 2009 January 20/ Brackenfell, Western Cape

Observed by Auke Slotegraaf at 20h57, who reported #b. Duration was about 1.5
seconds. The path started at RA 01hODec -39 and ended a0h20,-65. Colour
definitely not white, and it appeared to have a slight orange calse fireball was
sporadic. MNASSA 70, 10112.

Event 2191 2009 March 30i Pretoria, Gauteng

Observed by Michael Poll at 20h3%ny = -5. Colour white. Fell straight down from
about 2 to the west (right) of Crux. No disintegration, just "went ouMNASSA 70,
107112.

Event 2201 2009 April 2617 Makhado, Limpopo
Observed by Kos Coronaios around 16h00.=m3.5. Duration 2 seconds, path length
30-40 from 20 above the southern horizon moving towards the southeast where it

disappeared about @bove the horizon. Colours were yellowishite with a definite
orange/red centre or slightly in front of the meteliNASSA 70, 10112.

Event 2211 2009 August 3 Cape Town, Western Cape

Reportel by J u a nS$outlzern Buburbs,eCape Tawn and early Monday morning
around 23h40 | spotted the biggest and brightest shooting star | have ever seen. It had a
huge long tail that burned for quite a few seconds after it passed over the Silvermine
Mount ai nso. NMIDASSA 10116782 det ai | s.

Event 2221 2009 August 24 Western Cape Northern Cape

Four independent sightings from Cape Town to Sutherland, where 39 individuals
witnessed the event. Time between 17h4845. Duration 3l seconds. The object was
observed by Auke Slotegraaf, from whose repateduce start and end az/edughly

268, +26 to 190, +20 as seen from Sutherland. That is looking SW, from right to left,
west to south, path length 6&nd descending 6 A screen print from Google earth
submitted by Andre du Preez as seen from Woodstock yields very approximately 330
+30 to 020, +25, that is looking N from left to right, NNW to NNE, path length 40
and descending 5 The best path | can deduce from these observations has the meteor
crossing roughly from Vredenburg Ceres- Mossel Bay. The following individual
reports were received of this object:

From Auke Sl otegraaf: 60On Monday evening,
the public outside under the stars, gazing at constellations and deep sky objects. At one
point, | was standing facing south and my half of the group was mostly looking
northward. A flash of light in the west caught my attention and | turned to see, near the
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moon, a pretty neat meteor, heading south. | watched for the briefest moment and then
saw that it was growing brighter. The meteor reached maximum brightness and then
abruptly faded.Its colour at maximum was orangellow, not unlike Arcturus. After the
sudden fade, from the leading edge of the fireball, a train of four fragments continued for
a brief moment before disappearing. The time may be out by a minute or so, which I
recorded as 17h41. The duration of the event was at least three seconds. | first noticed it
out of the corner of my eye at roughly near the moon (very uncertain; RA 13h50m De
-15°40") and the maximum brightness abruptlyistaed at about (RA 09h15m, Dec
-75A) 6.

From Andre du Preezd | live in Woodstock and have
harbour. The meteor appeared over the harbour and came at an angle of about 15 deg
from Lions Head side towards the Hex Mountains. The Meteor entered the sky in the
center between the Signal Hill and the right side obbay

From Mark All der man: ol saw a meteor thi
about 3 or 4 seconds. It had a distinct tail and glowed red and yellow before
disappearing. | was in Hio Bay just below Constantia Kelt started to the North East

of me and moved in a South Easterly directio
From Handa Zeller via Auke Sl otegraaf: 0
17h45. She descri bed aThaeisd réasonableaidnmantr t o wh

with thekappaCygnid radiant, although at the time thisould have beeB® below the
horizon MNASSA 70, 16112.

Event 2231 2009 October 17 Western Cape

Reported by Tony Jones. yim-7.0 to-8.0 at 18h13. Pattvas from alpha Ophiuchi,
passedl09 Herculis and toward alpha Lyrae (15° to 20°). Two second train and broke up
at end of travel into a shower of pieceSolour was white. The fireball was sporadic.
MNASSA 70, 10712.

Event 2241 2009 November 11 Henley on Klip, Gauteng

Observed by Brian Fraser at 21h29. Path roughly from Taurus at altitut® 8wards
the west. The colour was distinctly green. Duratie® s2conds and estimated it to be
maybe 2630 times brighter than Sirius (i.e. about# 4 toi5). MNASSA 70, 16112.

Event 2251 2009 November 21 60 separate reports

The event that occurred late in the evening of November 21 was clearly one of the most
energetic meteoric events for many years, and certainly since the Thuathe fireball and
meteorite fall in July 2002SAFC #116]. However, unlike the latter event there is no
evidence that the most recent event produced any meteorite fall, and so the event is
classified here as a very bright baidThe author has cataloguedsgparateyewitness
accounts of visual sightings of the bolide. The following summary is gleaned from the
most useful accounts received.

Visibility, time and duration

The geographical spread in visibility ranged from as far south as Ladysmith KZN
(latitude 28.5 S) to Gweru in Zimbabwe (19.5), and from near Rustenburg in the west

to Ezulwini in Swaziland in the east. The greatest concentration of sightings was in
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Gauteng (also the most populous area of South Africa) and Limpopo, from Polokwane to
the border between South Africa and Botswana. The separation in latitude between the
southernmost and northernmost sightings jsc@rresponding to approximately 1000 km

on the earthdés surface. There i s a wide
these times were reported by members of the public and can therefore only be regarded as
approximate. lmgeneralthe time was reported as about 23h00 SAST, with the earliest as
22h45 andlie latest as 23h30. From the @&ports | considered the following as the

most accurate times. Anton Minnaar was travelling in his car and noted the time as
22h54 from Johannesburg. Visiting amateur astronomer Greg Camptesll the time

as 22h55 from Mabimgwe. Magda Streicher obtained the time of brightest illumination
from the surveillance camera at Polokwane radio station as 22h49m42s. As the state of
calibration of these times could not be ascertained, the best estimate of the appearance
time is somewhere between 22h50 and 22h55 SAST. Seven reports quoted the duration
of the flight in seconds. These range from® 8econds, with a mean duration of 3.6
seconds.

Visual Reports
The most valuable reports which may be of further scientific value were from Andrew

Morgan and Greg Campbell. Andrew Morgan is a game ranger at Lions Valley Game
Lodge, Nambiti Conservancy, just north of Ladysmith, KwaZulu Natal. His location was

2828. 5008, 1B30E. Andrew i s conversant wi t h

to guests at the Lodge. He provided details which enabled me to determine the altitude
and azimuth of the start and end points of his sighting. Greg Campbell, a visiting
Australian amateur astronomewitnessed the event from Madimgwe, Limpopo

r

a

Province. His locatonwas 240 . 8 60 0%, 8 @ S8E. From his descri

relative to bright stars | was similarly able to determine the start and end pomts of
path.

The perception of colours in meteors is highly subjective and depends, amongst other
things, on the observer and the brightness of the evErdm Gauteng the range in
colours was red, orange, green and blue, with one report of white turning to red. From
the more northerly sites the colours were reported as red, white, blue and purple. From
colour video recordings taken from Gauteng the colour change from white to red as the
object descended towards the horizon is apparent.

Sounds heard

Sounds from meteors are generally of three types; sharp cracks and rumbling like
thunder, which are heard after the visible passage and electrophonic hissing heard
simultaneously with the visible passage. No sounds were heard south of latitud®, 23.5

or if they were they were not associated with the bolide. The first definite reported sound
was a dull boom, like a tremor, by Peter Straughn at Leshiba Wilderness Area, latitude

22 4706 S. From this point nor t hweaersarts , near |

described variously as explosions, tremors and rumbling, ranging fidmdinutes after

the passage. The airburst was detected by two seismic recorders outside South Africa,
and allowed a tentative location of the airburst over Botswana. Attempts to obtain
records from South African stations were frustrated by most of these being in a state of
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disrepair or inoperative MNASSA 70, 10112. See alsaeport by Magda Streiche
MNASSA 69,-3, Spectacular meteor over the Northern Province.

Subsequently the author investigated a number of reports in more détailocation of
all reports received is shovim Figureb:

Mbabane
b\li agf.xlul (4

£ - PO‘ . \ ~ ,.
Maseru
(Le':ot o/(/ /

Figure 5 Locations of all 6Ceyewitnessccounts, and grouped into four areas for more
detailed discussion.

Area 1 includes the most southerly sightings (1, 50, 54, 60) as well as the most easterly

(2, 51, 58) which are useful to constrain thartspoint of the trajectory.Area 2 is
centered on Gauteng, but includes thelying point 14 near ZeerustArea 3 includes
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southern Limpopo, mainly centeremh the city of Polokwane.Area 4 includes the
sightings closest to the explosion location, and which experienced audible effects and
damage to buildings.
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Figure 6Area 1, Southerly and Easterly locations

Pin 1- Andrew Morgan at Lions Valley Lodge, Nambiti, right to left downwards at about

31, thought it impacted the ground in azimuth 340

Pin 507 near Ficksburgs k'y | it up | i ke o6polar |1 ighto, b
horizon.

Pin 5471 Louis Viljoen was driving in the opposite direction and saw a bright white light

in his rear view mirror. The light then turned to green.

Pin6071 Glen Anderson, an airline pilot was at Reitz, and saw the entire northern horizon

light up as blue daylight, then became yellow/orange as ligaset.

Pin 2- Charmaine Mengel at Ezulwini, Swaziland, we first thought it was fireworks, but

then it turned green and seemed to get bigger and bigger. We assumed it hit the next
town (Mbabane) but didn&Gt notice an expl osi o
Pin5171 Tracey near White River, saw bright orange light through a skylight window.

Plot 581 Matrtin driving north on R37, yellow and red ball, leaving a burning blue trail,

looked lke it was falling straight den.
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Figure 7Area 2, Gauteng

Area 2 is centred osauteng buincludes the outlying point 14 near Zeerust. The most
useful reports are:

Pin 147 Kirsten van Rooyen was the most westerly location in South Aititaup the

sky, bright orange. It left a bright orange trail, frosoutheastto northwest and it
appeared to land in the direction west of Pilaoeg

Pin 117 Fanie Botha from a farm near Rustenburg, like a firework as the red line went
up, then turned around as falling towards the ground, and the most amazing explosion of
red light. Direction twards Brits/Pretoria.

Pin 67 Isa, travelling on the N3 towards Roodepoort just before turning left to go to
Johannesburg/Pretoria (Woodmead) split [that is in direction] 382en suddenly the

sky lit up in a pale green glow (more visible because of the few clouds) over Midrand
[azimuth 28]. Close to the ground in the horizon there was a distinct streak of orange/red
Il i ght about 30e inclined to ground about
seconds. The path of orange light was very straigm bend typical of a flare. The

light was a faint green glow and the streak was fire orange/red.

Pin 31 Elisa, we were at an upstairs opanbar which faces the airport landing runway
(N12 highway). The [object] came flying from a South Easterly direction at an angle of
about 45 to the Eastern horizon. It was a ball that glowed a luminous green and seemed
to be roughly the size of the moon. It had a trail of luminous green behind it. If | had to
hold up30-centimetreruler to the sky and look at it from my viewpoint, that is roughly
how far it travelled in that state. It then changed for jushatant into an orange ball and

then burst into flames. It carried on travelling (ano®@centimetreruler) but now as a
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fiery ball with a fiery trail. It sped towards a North Westerly direction and disappeared (at
this point the angle was roughly B&haybe 10 from the horizon).

Pin 41 Andre Botha and Don Edwards, Van Riebeeck Park, 2 seconds duration at 23h10,
guarter of the sky went light, then saw it coming down from 12 minutes past [azimuth
72 ], quite high,light red/blue, tail bright orange like red hot metal, much brighter than
full moon.

Pin 81 Mark Billett, from Broadacres, meteor burning up in a North Easterly direction,
sky was silently lit up like day for about 4 seconds, and it left an orange streak which
dissipated in about a second.

Pin 121 Anton Minnaar, driving on the N1 North. Just before the New Road exit [so in
direction azimuth 19 saw a very large [object] falling from the sky, blue and red in
colour and it seemed to break up into smaller pieces as it got closer to the ground. It was
moving from East to West with an angle probably betweeA330It was exactly north

of my location and | estimate it landed in the Wierda Park area [azim}thu8 it was

very difficult to judge the location because it was large and moving very fast.

Limpopo

Kgatleng

Figure 8Area 3 Locationsin andaround Polokwane

These locations are some 200 km south of the explosion. Pins 19, 23 and 44 are
important pivots. However,none gave directional data, aRih 44 reported overcast
skies with drizzle, but saw the sky light up. Pin 23 reported sounds. Pin 21 gave
directional details, but the most important was Pin 18, from a visiting amateur
astronomer.

Pin 187 Greg Campbellamateur astronomer from Australia, withessed the fireball from
Mabalingwe caravan park, Limpopo Province. Start of Fireball track: approximately
halfway between Beta Taurus and Theta Auriga (i.e. very close to M37). End of Fireball
track: At the horizon, directly underneath the Pleiades. Az/Alt from 3Z&5 to 19.0,

0 [at the horizon], that is RA/Dec 05h45, +3B6 6 t o 0 38h Ddaration-ardudd

four seconds, starting from bright green and remaining green for about 2/3rds of the
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track, then turning yellow and red at the end of the track. When the fireball touched the
horizon or just below, the sky swiftly turned to a bright white f&serise, turning the
guarter of the sky | was looking at to near daylight brightness. There was no sound. The
white light persisted for only a few seconds. The fireball trail, particularly the first quarter
of the track remained visible for some minutes afterwards as a misty white trail.

Pin 211 Adri Theron, We were on a farm close to Overyssel, it travelled from the south
east to the north west and was visible for about five seconds,-bhéelight (like
fluorescent light) that lit up everything. It had a ball in the front and something that
looked like a tail behind it. It definitely went in the direction of Botswana.

Pin 231 Peter Straughn at Leshiba Wilderness. Was in bed when the sky turned bright
white, followed by an orangeeddish colour. He got out of bed and looked out the
window when he and his wife Kathy heard a "boom" and felt a tremor. Weather
conditions at Leshiba were cloudy with mist at the time.
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Figure 9Area 4, Locations near to explosion

Pin 2571 Piet Barkhuizen saw a double flash, and afterwards the ground was rumbling

and trembling.

Pin 391 Denise Huxham, very bright light that streaked across the sky, about 10 minutes

later there was an explosion that shook the buglde were in. It was a very big and

loud explosion, probably further north in Botswana. We thought it was a meteor that had
impacted.

Pin26i Deri ck Piet Gouws, Pi et Barkhuizends nei
in the house cracked and it sounded like the door was moving in its frame. He also heard

a hissing sound, smoke and a very red western horizon with a burning red purple coma.

Some 60km west of Alldays, and 20km from Maasstroom and 15km from the Botswana

border, on the farm Exeter, the wall of the farmer's house was cracked, the door shot

open, and the Earth trembled

Pin29iPhi Il i p du Plessis, thought his house 06i s
shock.
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Pin 307 Johan Willemse, from Botswana just over the border at Platjan, was outside in
the field at the time. He reports that the blinding meteorite turned into a fiery red purple
fire ball. A loud sizzling sound was heard, burning smoke and the earth was rumbling and
windows shaking. His children cried and were very scared.

Pin 4671 said the impact was like a bomb blast close to him.

Pin 271 Pieter Smit,Alldays Filling Station.Saw the movement of shadow of apex of
building across the ground. | measured thisfanddthe direction of the bright flash in
azimuth 5.4 and altitude 45.2

Pin4d7iAncj e saw flash from her bed and o6t he Ea
Pin 341 Jurgen Albertse, Farm Kruidfontein, 3 loud bangs and bright white light, cottage
windows broke.

Pin 2817 Magda Streicher a@tarm Ammondale the brightest light ever seen lit up the
bushveld as far as the eye could see, you should be able to read a book! The next second
an impact sound close to that of a bomb blast which sound like a definite ground impact
sound, followed up with an after sound that went over into a rattle sound which last for
around 3 seconds. My room windows rattled auddenly it was dead silence.

Pin 371 Anton le Roux, sa& light and heard the explosipthoughtat first it was an
earthquake. Earth shook, tremors came in concentric waves. Pictures fell off the walls.
Pin 487 Due to cloud did not see the fireball, but heard double bang, lots of rumbling,
windowpaneshaking,and plaster fell off walls.

Pin 317 John Power near Venetia Mine, was asleep and woken by a tremendous blast
like an explosion, followed by rumbling like a shock wave.

Pin 4171 Jan Louis Pretorius near Pontdrift, sky lit up. About a half to one minute later
heard and felt a large explosion to ti@thwest

Pin 327 Ben, at farm Montagu Visited the ge and dscussed with BenFirst seen in
azimuth 80, altitude 50, moved right to left and finished just left aMonkey Puzzle

tree, and where the distant koppie just starts to slope downwards, about azimwathdB55
altitude 10.

Pin 361 Steve Wigg at farm Halcyon, was asleep in tent, woken by bright light followed
by very hard explosion. Rumbling noise preceded the explosion. | visited the site, there
were no usable directions apart from the direction was tovmandswest

Pin 407 D Bristow, husband was in the shower and jumped out when there was a bright
light. Went outside and surprised to see no clouds. Then came the loud reverberating
bang, with tremors.

Pin 387 Johan Bornman and others near Mussina, fireball came over their heads from
Mussina [from azimuth 108 side towards Pontdrift [azimuth 272or Swartwater
[azimuth 244] direction. Heard the impact, with trembling afterwards.

Pin 351 Nico Swart, east of Mussina and travelling westwards, suddenly sky lit up like a
camera flash, passed left to right over Arton Villa [azimuth R7®Heemed to think it
passed 500m above his vehicle.
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Figure 10Locations of video footagend JPL location of explosion

Only four videos were obtained which were of varying use to determine the location of
the explosion. All of these were south or slightsouthwesbf the explosion anduffer

from a narrow convergence angle of only 20Videos 1, 3 and 4 were from similar
locations close to Johannesburg. Video 1 from the Mustek Building next to the N1
freeway was calibratl with reasonable accuracy, walibrations from Videos 3 and 4

did not bring any improvement to the result. Video 2 from Bendor Village Polokwane
gave sharp shadows which also indicated the direction to the explosion. The azimuth
directions from Videos 1 and 2 were in good agreement with the JPL locatitwe of
explosion at 38 km altitude.

Figure 11JPL location of the explosion, large orange dhatar to the convergence of
borders of Botswana, Zimbabwe and South Africa, at 38.0 km altitude.
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Screen grabs of videos showing the appearance of the bolide are shiberiallowing
Figures.

Figure 12Appearance from location of Video 1
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Figure 13Bolide from Video 3 including moment of bright flash
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Figure 14 Three grabs from Video 4, showing the passage of the bolide and moment of
explosion.

Event 22617 2010 May 31i Hermanus Golf Club, Western Cape

Observed by Danie van der Spuy and Paul Richards at 15h55 (it was still light). Danie

was inside and saw the object through an-eastc i ng wi ndow. He repo
object suddenly appeared, heading towards the ground at approxdh® to left. |

could only see it for say 2 seconds. It was still light outside, and yet it was veryabright

Paul was outside at the time and reported the main body being followed by a long tail and

many smaller fragments. Duration given as 3 seconds. Colour was distinctly red.
Brightness estimated as 10 times brighter than Venus or about the brightness of the full

moon (ie between ¢+ 17 toi13). MNASSA 70, 10712.

Event 2271 2010 July 26i Cape Town, Western Cape

Fireball, observed by severaldividuals, just after 20h00 as follows Lise Sloan: (
object slowly descending in the night sky. It had a long tail of what looked like fire and

seemed to disappear directly behind the lISw w r BadssMountair . Nicole Shea:
odriving al ong t he R310 from Muizenburg di
witnessed a large, streaking light in the sky. It lasted about 10 seconds and was most
definitely larger than thé i g ht of a p Justme Wardi n saw theosts ky 0 .
amazing fireball with a tail in the sky just after 22h00 SAST. The meteor was moving

from Cape Town towards Pl at AwillMiclelketWhim:r ea wher
060seen at &herl Y& le&/ikdCanal Walk.was on the main road that bends

towards the Shell garage towards the N1 and
me, petty low down on the horizonl t had green and rMak col our
Runtzler: 0seen at appr oxildda ateah gvatd2di 15 i n t

around 46560, the trajectory was from left to right at an angle aroundddwn from
horizontal. The object was burning a very bright orange/red, leaving a long burning
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orangel/yellow tail. It lasted about 4 to 5 seconds from the time | saw it until it appeared

to disintegratée nt o s par ks oVi vsimaanl |vearn pdieerc eMedr.we: OLa
10h20 SAST, while standing on my stoep in Jamestown, Stellenbosch, | observed an
unusually bright and large fireball plummeting out of the eastern-slghtUnfortunately

| only glimpsed the last part of its trajectory, from about &fove the horizon. It's path

was at angle of about 1%0 the right of vertical. It disappeared over Haelkop Peak, that

is about 2680 south of due east. The centre was bright widtiéow in colour and the

peripheral outer layer (aboutl®% of the visible area) consisted of very clear turquoise

and indigeblue flames. The section between the outer and inner areas burned an orange

yellow colour. What struck me as unusual were the very distinctive "flames" emanating

from the "ball". In relation to the overall size of the ball they were not very long or large

but nevertheless very visible. The immediate tail was conspicuous but not long. | listened
carefully for about 40 minutes after the sig

Also Steve Kleyn collected the following reports from the Hermanus. af@aorge
Lombardi, Wortelgat Nature Reserve, Stanforc
bright light overhead made him look up (bearing in mind that the moon was very bright

that night[it was neasfull]). It seems that it appeared more or less directly overhead or

perhaps a little south of the zenith until dropping below horizon due E of observation

point over Stanford. Duration was about 5 seconds. Colour red in front changing to

yellow behind at first then going bright white all over just before falling below horizon.

It had the appearance of pieces breaking off and sparking. No smoke trail noticed and no
sounds weRroen Dbnes &rack wibo was walking his dog, Westcliff, Hermanus.

6The object appeared directly overhead, dr o
was red, leading to yellow trailing becoming all white just before disappearance. Had the
appearance of bright sparks and pieces breaking off before burning out. No smoke trail
noticed, and no Theaenara descapsion bfethee rpattopessibly

consistent with an Anthelion metedINASSA 70, 10712.

Event 22871 2010 August 5 Howick, KwaZulu Natal

Observed by Carol MacDougall at 18h38, facing north north east towards the Karkloof
Nature Reserve from the centre of Howick, saw a piieshball with orange tail. It
seemed to explode in a reddish ball with a lime greenish edge and disappeared from sight
straight after the explosion. Duration was very short, perh&setonds MNASSA 70,
107-112.

Event 2291 2010 October 21i Bredell, Gauteng
Observed by Tim Cooper at 00h40,=m 3, a sporadic fireball observed during an

Orionid watch, colour white, speed fapgth from approximately 04h1510 to 01h20,
+04. MNASSA 70, 10112.

Event 2301 2010 October 22 Bredell, Gauteng

Observed by Tim Coopet 02h23, an Orionid firebalin= - 4, colour white, speed fast
and left a persistent trailMNASSA 70, 10712.
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Event 2311 2010 December 30 Hopefield, WesternCape

Observed by Mary Fanner at 23h23 UT. Path was fropnoapmately 11h40; 14 to

13h00, +10, or from the open end of Crater towards the eastern horizon for a path of
25. m, = -5, brighter than Venugot visible at the timerose about 01hQ0 duration

about 2.5 seconds giving an angular velocity offdétond. Colouwhite, but reddish

tint as meteor separated into two balls (red colour could have been due to low altitude
above horizon). Mary reported Ofirst seen
descended before splitting out into two balls, one small bright retidisider than the

train, andalmost immediately below it, on the same path as the train, one larger ball, the
same colour as the first but about twice its diameter. The two balls appeared joined in the
middle with a very thin wire like train. After the second ball appeared the whole
apparition abruptly disappeared. | got the impression of a long dangling silver earring
with two reddish beads hanging from the end. There was no persistent trail and no
s o unds Thedirbaltlwas sporadicMNASSA 70, 16112.

Event 2321 2011 May 6i Waterberg, Limpopo

Observed by Simon Walsh and others at 22h31. Passed through zenith in direction SSE,
my = - 5 when first seen, fragmented into about a dozen orange fragments near Antares.
Duration was said to be about 10 seconds for a path length of ~20 degrees. At 22h34
heard distant rumbling like thunder or blasting@auarry MNASSA 72, 447.

Event 2331 2011 July 20i Estcourt, KwaZulu Natal

Observed by Louis Piovesan at 16h28. Brightness was a little brighter than Venus (not
visible at the time) so @perhaps about5. The fireball was first seen near Arcturus, and
passed through Crux before disappearing behind trees and a neightbmuse. Colour

was yellow, with a distinct yellow tail, fragmenting at several points along its path. No
sound was heardThe fireball was likely sporadidVINASSA 72, 447.

Event 2341 2011 August 18 Makhado, Limpopo

Observed by Sarah Coronaios at about 16h2%.= abouti 7. She had just finished
feeding horses and was walking home, looking northwards when she spotted it out of the
corner of her eye, about 40° above the eastern horizon, moving northwards and burnt out
15° above the northern horizon. The object fragmented during its flight, but left no train
and no sound was heartMNASSA 72, 447.

Event 2351 2011 August 19 Limpopo, and Tuli Wilderness, Botswana
Observed by Andrew Morgart &uli Wilderness Time was about 19h07. Duratiorb4
seconds. Colour initially blugreen, becoming white. Andrew, who has experience as a
game ranger with the stars, described Ot he
and traveled through beta Crucis in a SW di
nearby mountains, followed by a bluequoise flash which lit up the sky in the vicinity.
Approximately 30 seconds later Andrew heard a sonic boom.

Lourens van Niekerk said he and several others witnessed a very bright fireball
passing overheard from east to west just after 19h00. They live in Limpopo, close to the
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Botswana border between the Saambou Bridge and Zanzibar border posts. It appeared to
be traveling very low.The fireball was probably sporadidVINASSA 72, 447.

Event 2361 2011 August 23 Seapoint WesternCape

Observed by Peter Herbert at 20h15. Colour said to be bright blue with very thin orange
tail. Looking from Seapoint towards Cape Town, direction from right to left (roughly
southwestoward north east) at about 45° altitudéNASSA 72, 447.

Event 2371 2011 August 27 Barrydale, Southern Cape

Observed by Laurence Matthews at 04h00. Moving from just east of south to just west of
north, the meteor appeared about2.Bagnitudes brighter than say Sirius,ahout-4.

It had a white centre with blue outer and an orange tail, and the path stretched across
about 90° of the sky. It took several seconds to traverse the sky, before disappearing over
a hill towards the northMNASSA 72, 447.

Event 2381 2011 Sepember 23i Observatory, Gauteng

Observed by Constant Volscherdt 17h13, while at Old Republic Observatory.
Direction was from south to north through Sagittarius. He was facing north and the object
was seen directly overhead, burning out at an altitude of 55°. Duration wds 2.5
seconds. Colour was bright white. No persistent train or fragmentation was noted.
MNASSA 72, 447.

Event 2391 2011 October 21 Cape Town, WesternCape

Observed independently by Jessy de Kock and Brandon Talbot. Both were driving when
they observed the fireball. Brandon gave the time as just after 9 15 pm (SAST) because
he left at that time and he saw the fireball while driving. Hedvasng on the M3 from

the Tokaionramp to the Westlake offramp and the fireball was descending due south
over the Muizenberg mountains directly in front of his windscreen. It moved slightly east
to west. Brightness definitely more than five times as bright as Venus (which set earlier
in the evening), so wprobably about 6 or brighter. Colours described were pale green
and blue (Brandon called it cyan). Long tail, same colour as the fireball. Duration about
one second or a little longer. There was no sign of disintegration before the fireball
disappeared below the mountains. Jessy was driving south on Campground Road,
Rondebosch and gave the time as between 19h15 and 19h30. Brighter than Venus, m
probably brighter thain5. Duration 56 seconds. She reported seeing orange, white and
red, and at some point green colours. There was no sign of disintegration and the fireball
faded out at the end of its path. From a sketch Jessy provided | determined the start point
at azimuth about 200 altitude 30, passing from left to right, ie east to west, and
descending to azimuth about 24@ltitude 20. This corresponds to start and end points
(RA/Dec) of approximately 16h30;72 to 16h36,-35, a path from near alpha
Triangulum Austalis to epsilon Scorpii, and an arc of travel of about. 3Plotting the
apparent path and tracing it backwards does not coincide with any known meteor radiants
active at this time of year, and thus | conclude the event was a sporadic fireball. Due to
the convenient time and brightness of the event, | am very surprised to have only received
the two reports MNASSA 72, 447.
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Event 2407 2012 March 2071 Ashton, Western Cape and Zeekoegat, Riversdale,
Southern Cape

Observed independently by Bennie Coetzee and Wim Filmalter. Bennie reported at
about 21h00 while driving from Ashton to Swellendam, about 2.1 km from the T
junction on the R60 (just past Zolani). Duration was about 1 second and the object
traveled from alt/az 2%158° to 17/186° [Bennie returned to the scene afterwards to
measure the angles more accurately] where it disappeared below a distant hill. This gives
a path from just below Triangulum Australis, directly towards Achernar, which was
probably below the line of hills Bennie refers to and hence not visible at the time. The
body of the fireball was green and the tail was white. Wim reported at about 20h50.
Brightness about four times that of Venus, mv abidut The fireball was seen in
direction azimuth 165° where the altitude was about 7°, path length at least 10°,
descending left to right at about 45° to the horizon. Duration not more than three
seconds. Colour was very bright green, with a trail of reddish sparks. Based on the
details provided by both observers the event was most probably a fireball from the
Virginid complex of radiants, known to produce the odd very bright meteor at this time of
year. MNASSA 72, 447.

Event 2411 2012 May 4i Benoni, Gauteng

Observed by Peter le Roux at 17h08, standing outside during a Scout meeting. Much
brighter than Venus, so mv probably or brighter. Colour was white with some orange
noted towards the end of path as it started to disintegrate. Duration 3 seconds. The
azimuth and altitudes of start and end points were 320°, 30° to 350°, 20°. No persistent
trail. Start and end points RA/De@7h20, +22 to 09h00, +43°and the fireball was
sporadic. MNASSA 72, 447.

Event 2421 2012 September 28 Cape Town, WesternCape

Observed by three individuals who reported the sighting somewhere between 18h07 and
18h15. Duration about 4 seconds. Colour white tinged with red, bright green trail.
Directionapprox.north towards west. Jacques Cronje reported seeing the fireball to NW
of Cape Town, moving from north to westwards, with a bright greenish yellow colour,
with bright greenish tail. Burnt out abruptly a short distance above the horizon. Henry
Atkinson reported seeing the fireball from Oranjezicht looking north towards Table Bay
at 18h07, bright white light into greenish and pinkish hues around the edges and so
appearing to be muitioloured, traversing perhaps 120° during 4 seconds. Its path was
nearly horizontal, in a direction from east to west and disappearing in the direction of the
Atlantic Ocean, disappearing behind Signal Hill. No sound was heard. Andrew Freeborn
reported Osaw what I suppose was a spectac
occurred at about 18h15, as | was driving North on Marine Drive. Shortly before passing
Dolphin Beach, | noticed a very bright fireball streaking across the sky from East to
West. The fireball had a bright head and visible flames for a tail. | perceived it as being at
a relatively low altitude and it seemed to pass through some clouds before burning out
over t hBNASSAE/], d4Y..
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Event 2431 2012 December 9 Cederberg, WesternCape

Observed by CIiff Turk at 00h53 during a watch on the Velid meteor shower -13.

Colour white, medium speed, duration 0.5 seconds. Based on its observed path ClIiff
identified the fireball himself as a GeminiMINASSA 72, 447.

Event 2441 2013 January 7i nr Waterpoort and Modimolle, Limpopo
Observed by Brink Schlesinger and Chad Wright. Brink Schlesinger, together with

Nonna Fi ck, observed the event from Brink©os
Soutpansberg, close to Waterpoort, which commands a spectacular view of the whole

Li mpopo Valley into Zi mbabwe and Botswana.
l' i ke in rainbow colours, with a head and co

Mussina to Lephalale [that is azimuth 380 250, or from right to left]. Very bright

and lit almost the whole of the Limpopo valley from their perspective. It left a persistent

train or smoke cloud, visible for 15 minutes after the fireball. Chad Wright observed the

event while on holiday in the Waterberg, near Modimolle. He recorded the time as 8pm

local time anddescri bed the fireball as Ol ooked | i
exploded lighting up the entire sky for half a second and shot across for a short distance.
During its passage it changed colour a few times (blue, green, yellow). After it died

down, we noticed it had left a white trail behind it, which took a while to disappear, about

36 mi nMNABSAF3, 16408

Event 2451 2013 January 8 Plumstead, Durbanville, Worcester, Western Cape

Maritza van den Heuvel and her husband observed at 20h10, while driving up Herschel
Walk, halfway between Monmouth Avenue and Torquay Avenue, (Wynberg/Plumstead)
Cape Town. Seen facing south, crossing their path travelling westwards, starting about
60 above the horizon and then disappearing below the tree line. Colour was bright
yellow/white, with tail fluorescent green and blue, duratie® £conds. Amy Brunette

was in Durbanville, and caught a glimpse of something shooting across the sky at around
20h04. Duration a few seconds, green/blue colour with a tail and was very bright. It
moved towards soutWest, left to right and downwards (towards the city from her
viewpoint). Roelie du Toit was at Worcester, and gave the time as around 20h00.
Looking in direction of Villiersdorp towards Kwaggaskloofdam, just above the
mountains, about 25above the ground (roughly soutfest). Roelie said it had a green

tail, was large and moved fast. Duration 2 secoMlNASSA 73, 16408

Event 2461 2013 February 191 Pretoria, Gauteng and Modimolle, Limpopo

Observed by Percy Jacobs and Jaco Engelbrecht. Percy gave the time as between 18h30
and 19h00, duration-2 seconds, slownoving, very bright, and greenish coloured. He
observed from Pierre van Ryneveld looking seedist, moving from east to south
descending from 45and burning out 20above the horizon. Jaco observed from about
20km west of Modimolle, time 18h13, with the appearance of a small comet, with a head
and short tail, very bright. Duration®seconds, fast moving, and colours noted were
white and turquoise. Travelling north to south, and disappeared on the southern horizon.
MNASSA 73, 16408
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Event 2471 2013 March 41 Mountain View, Pretoria, Gauteng

Observed by Schalk Nell between 03h40 and 03h45 (dawn twilight already advanced,
last quarter moon almost overhead). Duration about 5 seconds. Observed while
travelling in a northerly direction from Mountain View, Pretoria North towards
Onderstepoort, the path was from left to right, and descending, then just disappeared.
MNASSA 73, 160408

Event 2487 2013 March 61 Hout Bay, Bantry Bay, CampsBay, Milnerton Ridge,

Western Cape

Reports of this object were received from Sibusisiwe Lwandle, a reporter from the Cape

Argus newspaper. He received several reports from the publio (me e r narees 6 s

given) including from Hout Bay, Bantry Bay and Milnerton Ridge. The latter reported

fire in the sky and the sound of a sonic boom. The Hout Bay observer also claimed to

hear a sound like crashing. However, | also received an independent report from James
Measures who witnessed the event while sitting outside his house in Camps Bay, seeing a

6l arge bright l i ght streaking across the w
MNASSA 73, 160408

Event 2491 2013 March 12i Various, Western Cape

This event was widely seen in the Western Cape just after noon local time on March 12.
A full report was given in MNASSA Vol 72, pp 42 (April 2013). The object was
visible in broad daylight, probably brighter than m-10, and lasted a few seconds
before exploding, leaving a smoke cloud visible for up to one hour after the explosion.
MNASSA 73, 16408 See also MNASSA 72,-82, The Daytime Bolide of 12 March
2013 The event was widely reported on Facebook, Twitter, and various Internet sites.
The best set of reports, enabling the author to reproduce at least a probable path, were
those reported to the SAAO website, and provided to the author courtesy of Nicola
Lauring. These consisted of nine report@gogations shown in Figusel5 and 16, as
follows.

Figure 15Locations okyewitnesseports 2013 March 12
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Figure 16Locations okyewitnesseports, Cape Town suburbs, 2013 March 12

The most southerly report was from Anwar Sasman in Retreat, Cape Town. The most
northerly report was from Rena Rall, near to the town of Lutzville on the Cape west
coast. Seven of the nine reports were from the City environs of Cape Town, and only
two from outside. The eywitness reports are summarised as follows, from the most
southerly to the most northerly:

Anwar Sasman saw the bolide from 10th Avenue, Retreat. He saw the object move
above, and on the ocean side of the mountain, descending left to right, roughly from the
direction of Hout Bay to Camps Bay, that is in a northerly direction and in the general
direction of Melkbosstrand. Duration was given as205seconds, and colours were
white and then orange.

Alison Sussex was driving towards Cape Town on the N2 freeway and was just
approaching the airport efamp at the time. She reported the fireball seen directly in
front of her, and slightly to her right, in the direction of Signal Hill. Duration was about

4 seconds, left a 4 seconds persistent train, and disappeared in a small cloud of smoke
which persisted for more than 15 minutes. The colour of the fireball was given as orange.
Phil Kenyon saw the object at estimated azimuth about 278°, altitude 70° (20° from
vertical), descending slightly left to right towards azimuth 293°. Duration was about 3
seconds, colour was silver and the object exploded. It left a cloud which was still visible
an hour later.

Robert Fourie was about ten minutes out of Somerset West, also on the N2 towards Cape
Town when he saw the object, initially in
and descending at a steep, near vertical angle, before bursting into a cloud of smoke and
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several bright fragments, which burned out almost immediately. The colour was bright
green, then turned orange.

Samantha Cook was in Wale Street in the <cit
the robot [traffic light] in Wale Street, facing Signal Hill. All off a sudden | saw a bright
fl uorescent ball with a tail behind it head

was above Signal Hill, heading northwards. The colour was given as white, duration 1
second, and left a 1 second persistent train.

Andrew Stoffberg observed the object from Kimberley Street in Goodwood, noting it
moved from a high altitude in the south towards the north, descending all the while until
it disappeared. Colour was given as bright sharp white and had the appearance of a
bright twinkling star or a small sun. No disintegration was noted.

Myburgh (sic) was located in Kraaifontein and reported the bolide moved from the south
east above him towards the north west. Duration wass&conds, and disappeared
leaving a smoke cloud which lasted 10 minutes. Colour was given as very bright green.
No disintegration was noted.

Christene Labuschagne observed the bolide from near Theronsberg, and was the eastern
most reporter. She estimated the altitude as abe802@bove the horizon and moving

very roughly towards the north while facing west.

Rena Rall observed the bolide from Uitsig Farm between Lutzville and Strandfontein on
the West Coast. Duration was about 2 seconds. It exploded, leaving a round cloud which
turned into four downwargointing lines, all of which disappeared after 30 seconds. The
direction it exploded was over the mouth of the Olifants River near Strandfontein,
towards the soutkvest of her. Colours appeared as gold, silver, blue and red. The event
was also seen by two farm workers, who saw the fireball moving from left to right with a
curved angle.

Time and Duration
The times of appearance and durations of the bolide were given as follows:

Site Time SAST Duration, seconds
1 12h40 15-20
2 12h40 4
3 12h35 3
4 12h30 1
g 12h40
B 12hZ20 5-10
7 12h345 23
a 12h35 7 minutes ?
9 12ha0 2

Note the times given appear to be accurate to 5 minutes, but the overall consensus seems
to be that the time of appearance was around *2BB80 SAST. There is a greater
variation in the travel time of the bolide, from as little as one second, to as high as 7
minutes. The latter duration of passage is physically impossible for a meteor, and thus
the spread can be taken a&Qseconds. This wide spread is probably due to the fact that
not all observers witnessed the entire duration of passage, and iscioded the
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visibility of the persistent train. The true duration is probably in between thénhits
andis likely 2-3 seconds.

Brightness and colours

The brightness of the event is indeterminate, seeing that it occurred during broad daylight
with no useful objects with which to compare, apart from3bg and the fact that most
observers are not versed in brightness estimation. Clearly the object was bright enough
to be noticed by whomsoever was looking in the right direction at the time, and so was
very nmuch brighter than m= -4 to -5, which is about the brightness of Venus, and
which is already difficult to see during broad daylight. The bolide was probably also
brighter than the aforementioneduthe event, estimated as m- 10, and which was

seen by fewer observers in broad daylight, having passed over the Gauteng area. In the
absence of any more clear evidence, the only assumption | can make is that ¢he obje
was brighter than magnitudd.0

Site Colours reported

1 White, becoming orange
COrange
Sikvar
Bright green, becoming arange
White
Bright white
Bright green

a0 -~ 00 M &= W R

Gold, silver, blue, red

The range of colours reported is shown above. The perception of colours in meteors is
somewhat observatependent, and also depends on thenaiss through which the light

has passed as seen by the observer (for the same reasGos #mel moon appear red
when low above the horizon). However, most reported the passage at high altitude above
the horizon, such that the effects ofiiass can be neglected. The perception of colour
will also have been affected by contrast effects, having been seen against a bright
daytime sky background. However, the general trends from bright white and green to
orange and red is consistent with the object rapidly losing energy in3h&e@onds it
descended in the atmosphere.

Sounds heard

Despite the reports of audible sounds posted by a number of individuals on certain
Internet sites, none of the nine respondents included in this article reported any sounds
heard. In the absence of information to the contrary, | assume that any reports of sounds
reported on the aforementioned sitesiwareerified andnay be from entirely coincidental
terrestrial sources.
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Photos of smoke cloud

Several reporters observed the object to explode, leaving a persistent cloud which was
visible up to one hour after the passage of the bolide. The most detailed reports came
from Phil Kenyon and Rena Rall. From Lutzville, near the West Coast, Rena reported
seeing the object explode, following which the resultant circular cloud split into four
lines, pointing in a downward direction, and one of which was swirled. These distinct
lines lasted for about 30 seconds. Her origgkaitch is reproducad Figure 17below.

o AN

Figure 17Setch by Rena Rall of smoke left behind, 2013 March 12

Phil Kenyonprovided several images of theuiant cloud, which processed to enhance
the cetail and reproducedelow. The two images were taken at 12h43 and 13h00 SAST,
or approximately three and ten minutes after the explosion.

Figure 18Images by Phil Kenyon of smoke trail left behind, 2013 March 12.

The lethand | mage was taken very shortly after
location at Site 3. He commented it appeared to disperse inteslap® from the train.

Seven minutes later, the cloud has been considerably dispersed by high altitude winds as
shown by the righhand image.
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Probable trajectory

It is not possible to give an exact description of the path of the bolide, since the event
occurred during broad daylight, so that no celestial reference points were visible to enable
an exact determination of the coordinates of start and end points. Also, no CCTV images
of the bolide were obtained and the trajectory could only be based on visual descriptions.
However, at least a tentative path can be inferred, albeit with a wide margin of error,

from the reports already given in this article, and is shiowfigure 19
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Figure 19Tentative path for the bright bolide, 2013 March 12

The most southerly point of entry into the atmosphere can be estimated from the reports
of Anwar Sasman, Alison Sussex, Phil Kenyon and Robert Fourie, who all gave a
direction of the start point consistent with direction A. This point must also have been to
the west of Cape Town, as indicated by the reports from the City area that the object was
first seen at high altitude over Table Mountain or Signal Hill. All the reports, except that
of Christene Labuschagne indicate the object was at high altitudedestending
steeply, probably indicating the bolide entered the atmosphere at an oblique angle. Phil
Kenyon indicated the object was seen atath 278°where its altitude was about 70°,

and descending left to right to azimuth 293°. Rena Rall gave the direction of movement
as left to right, before exploding in direction B. She was sure the bolide did not pass her
location and that it probably fell into the ocean after exploding. Based on these reports
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the pasible path is shawand probably falls somewhere within the confines of the red
triangle.

Conclusions

A very bright bolide entered the atmosphere on Tuesday 12 March 2013, at about 12h40
South Africa Standard Time, that is during broad daylight. Ninewefreess reports

were collected, which would seem to indicate the bolide entered the atmosphere at an
obliqgue angle, and after a passage & 2econds, exploded leaving a persistent cloud
visible up to one hour after the explosion. The possible path generated from the accounts
indicates the object exploded at high altitude and any debris probably fell into the
Atlantic Ocean, off the west coast.

The fireball wasrecorded by US Government serssaat 10h32m59s, location 325
17.1 E detonating at an altitude of 26.0 km with an energy of 0.1 kT, and total radiated
energy of 2.9 x 10J.

Figure 20CNEOS location of explosion, 2013 March 12

Event 250and 2511 2013 May 5 and May 7 Bredell, Gauteng

Observed by Tim Cooper, during observations of the eta Aquariid meteor shower. Event
250 was seen on May 5 at 02h5Q,#m 3, speed fast, colowrhite with orange terminal

burst, duration 0.5 seconds leaving a 2 second persistent train. Event 251 was seen on
May 7 at 03h10, ;= - 3, speed fast, colour yellow, with a persistent train. Both fireballs
were eta AquariidsMNASSA 73, 16408
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Event 2521 2013 May 10i various, Western Cape

At first glance, this event appeared rather curious, with many reports of a flash, like
lightning, seen over a wide area (including Bloemfontein!), and | was in some doubt as to

whether it was a fireball at all. Initially there were no reports of the passage of a bright

meteor. Finally, two reports came to hand of persons who actually saw the passage of a

meteor coincident with the flashes of light. The most complete report came from Peter
Stoffberg who observed from Berg En Dal Farm, Cederberg. He gave the time as 21h48,
direction west to east, Oextremely bright,
from a camer ab. Duration sever al seconds,
commented o6it was dayl i gheeveatiiVe weheeonvineed m, ma ny
the meteor hit the mountains heading out to the Karoo. It was huge and we intend looking

for the i mpact sited. The object fragment ec
like a loud thunder roll, and a tremor lasting about 4 seconds. With so many reports of

what was apparently a very bright event, it remains unexplained why the passage of this

meteor was only reported by two persons, despite the late NNASSA 73, 16408

Event 2531 2013 May 18i Wilderness,Southern Cape

Observed by Case and Sue Rijsdijk and EIli za
was showing some craters on the Moon, when we suddenly saw a fairly bright fireball at

16h10. Duration was about 2 seconds, startadiitude towards norteast, that is just

above the tail of Leo, gradually brightening to a sudden burst aglfitude towards

north, in Ursa Major, m=-5toi6. Case gave the colour as white, and Sue says she
observed a greenish coloufhe fireball was sporadicMNASSA 73, 16408

Event 2541 2013 May 28i Bankies, nr Dordrecht, Eastern Cape

Observed by Andrea Myburg at 15h40, who de:
Duration 2 seconds, colour silver/red, left a persistent train visible for a few seconds after

the fireball, but no disintegration noted. The path was from altitudeagtmuth 135,

descending vertically and ending at altitude 1 the same direction. From this |

calculate the @th roughly from RA 13h40, Dec53 to 16h40,-43 . The fireball was

sporadic. MNASSA 73, 16408

Event 2551 2013 June 3 Edgemead, Western Cape

Observed by Leonard Klass and his wife at about 04h10 while they were walking towards

the BP shop in Edgemead. They were about to cross Odiisult Drive when they

saw a white point, with a long tail, moving low and very fast. The duration véas 4

seconds, was first seen to their left (east) and was headedesstititor more or less

towards Table Mountain/Lions Head. Mrs Klass noted red colouration. Leonard gave

the brightness as Omuch brighter than the m
crescent at the time). The tail was long and narrow and glowed with the same intensity as

the head.Moon wasmagnitude-9.6, altitude 35in azimuth 47. MNASSA 73, 16408
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Event 2561 2013 July 1i Belville, Western Cape

Observed by Derik Greeff from his place of work at 05h15. As he got out of his car, he
saw a sudden blue flash like a lightning bolt. Looking up he noticed a blue/white burning
mass moving from above in the direction of sew#st. The duration said to be ten
seconds, and left a grey/white smoke trail after it burned dMASSA 73, 16408

Event 2571 2013 September 22 Goodwood, Western Cape

Observed by Juergen Buchelt at 17h15 from his house in Goodwood. He was looking at

Venus and Saturn at the time, trying to spot Mercury and Spica, when the fireball

traveled from just north of and at the same altitude as Venus, downwards at an angle of
about10f rom vertical towards the |l eft, before &
roof. From this description the path was very roughly from RA 15h00,iDé&c to

13h30, 0. The fireball fluctuated in brightness during its passage, but peaked about

twice the brightness of Venus, sq@ about- 5. It left a glowing train which disappeared

in less than a second after the pass&gRASSA 73, 16408

Event 2581 2014 January 27 Western Cape

Four independent sightings of this fireball were reported as follows:

Dudley Field, 03h24, travelling east near Philadelphia, 30km north of Century City,
duration 23 seconds, colour white to greenish, speed slow to medium, moved from
altitude 4045° right to left towardsortheastat an angle of 45° to the horizon. After
about two thirds of its passage it peaked in brightness and then fragmented into at least 3
pieces before burning out, leaving a persistent train.

Anja Brand, 03h25, seen from her porch at home in Hermanus, very bright white light
with burning appearance, duratior6Seconds and left a persistent train visible for about

a minute afterwards. She did not see the object break up.

Peter Logue, 03h25, from Fish Hoek, very bright, durati@nséconds, red/orange with
bluish tinge, no fragmentation seen but left a persistent train visible¥@e2onds. Sky

was already quite light befofurrise.

Nico Esterhuyse, 03h25, from Kraaifontein, very bright, duration 3 seconds, red, yellow
and white colours observed, no fragmentation seen, but left a persistent train and smoke
which slowly disappearedMINASSA 74266-272

Event 2591 2014 January 31i Durbanville, Western Cape

Observed by Davide Roux at 22h30 (00h30, February 1 SASHright green meteor,
duration 3 seconds, descending steeply from alt/az 15°, 133° to 5°, 130° towards his left,
where it disappeared behind the Hottentots Holland mountalesfragmentation, and

no persistent train were leffChe path given corresponds with the meteor emanating from
the region of Centaurus, passing through Lupus to the horizon. The fireball may well
have been a bright Centaurid, from any one of a number of suspected radiants active in
this region during early FebruarfNASSA 74266272
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Event 2601 2014 April 217 Rooiberg, Limpopo

Observed by Angie Todd from Rooibemear Thabazimbi, at about 18h00, duration less
than 5 seconds, fastoving, brighter than the moon (which was not visible at the time),
and she thought it seemed to be close by. Fireball was white with a red and blue tail
moving due west just above the trees. Despite requests, the observer did not provide
further details of the direction of the fireballMNASSA 74266272

Event 2611 2014 August 15 Constantia Park, Pretoria, Gauteng

Observed by Bruce Wells at about 18h15, facing south east, the meteor moved from east
to south east low in the sky, starting at about altitude 20°. Brighter than Vieoius
visible at the timg so m > -4. The meteor faded, thenappeared before burning out.
Possiblyan Aquariid meteq sourceof the Anthelion meteors around this dat®INASSA
74,266272

Event 2621 2014 November 18 Scarborough, Western Cape

Observed by Gerard Thiele at 22h45 (November 19, 00h45 SAST), very bright object
which lit up the sky, moving from almost directly overhead and towards due west,
duration 24 seconds. Colours were described variously as white, blue, yellow, orange
and red, no fragmentation but left a trail visible for about 5 secoifitie. fireball was
possibly Southern TauridINASSA 74266-272

Event 2631 2015 January 271 Somerset West, HelderbergWestern Cape

Observed by Wendy Vermeulen at 21h22,7m 3 or perhaps brighter, she described the
path as from between Vela and Hydrus moving downwards and slightly east towards
Hydrus, duration 1 second. Colour was yellow, and left a persistent train of short
duration. The fireball may have emanated from one of the Pyfmdid complex of
radiants. MNASSA 74266272

Event 2641 2015 February 2i Pretoria, Gauteng

Observed by Charles Biddulph at 18h52 while travelling due east on George Storrar
Drive towards Brooklyn, with SABS buildings on the lefthe meteor was white and
very bright, fast moving and duration 2 seconds. The near full moon was visible low in
the north eastMNASSA 74266272

Event 2651 2015 February 23i Rothdene, Gauteng

Observed by Manie Prinsloo at 17h17, very brigagtmoving meteor, he described
6coming towards me from the weast going in
orange. Despite requests, no further details could be obtaileASSA 74266-272

Event 2661 2015 March 12i Middelburg, Mpumalanga

Observed by Eugene van der Walt at 23h13 while driving east, bright green meteor with
long tail moving quickly downwards from right to left at an angle of 45°, duration 2
seconds. No fragmentation, no sound heard, but left a persistent train. Eugene said it
was very bright compared to the moon and stars, and remained so as it disappeared from
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view behind treesMoon was 58% illuminated, magnitud#&1.0, altitude 29in azimuth
96 . MNASSA 74266-272

Event 2671 2015 April 97 Kloof, KwaZulu Natal

Observed by Savannah and Melanie Graham and Alex Schmid. Time 18h30, very bright,
probably a little brighter and larger than Venus which set earlier, so-®. Duration of
passage was about 5 seconds, the fireball broke into several fragments during its flight,
like pieces breaking off, and left a persistent trail visible for 2 seconds. Path was from
the direction of the sea to inland, very roughly from east towards west. Colours were said
to be dark red/yellow, blue/purple and very bright white. The observers had the
perception that the fireball was below clouds and very cIMASSA 74266272

Event 2681 2015 May 61 Bredell, Gauteng

Observed by Tim Cooper during observations of the eta Aquariids: -m. Emanated

from the centre of the Water Jar asterism in Aquarius headed due south, speed fast and
short path of 2°, vivid yellow colour, but no green observed, left a persistent train of 2
seconds durationMNASSA 74266-272

Event 2691 2015 July 16/ Auckland Park, Gauteng

Observed by Adriaan de Klerk at some time between 16h30 and 17h00 (did not note
exact time), definitely brighter than Venus, se2m 5, looking towards the north, and
through some light clouds, the object moved from right to left, and downwards at an
angle of 30° to the horizon. From a sketch and GPS location supplied by Adriaan |
calculate the starand end points very roughlgzalt 015° +40° to 358°, +30°,
corresponding to RA/Dec 15h00, +22° to 14h20, +33° and a path length of about 20°.
This places the path crossing the constellation Bootes, just below the bright star Arcturus,
and is consistent with a radiant in the ecliptic region of Sagittarius/Capricornus, which is
well known to produce oftebright meteors around this time. Duration was 1 second,
speed was fashoving and colours noted were blue and white. The fireball had a long
tail, but did not fragment and left no persistent trfdINASSA 74266272

Event 2701 2015 July 271 Noordhoek, Western Cape

Observed by Sue Visser at 03R33h50 while travelling in a northerly direction on Ou
Kaapseweg, saw very bright flash, and then the passage of a meteor to her left, also
moving northwards over the mountains near Silvermine. Duration was a few seconds, no
fragmentation, but left a persistent trail visible for several seconds after the meteor.
MNASSA 74266-272

Event 2711 2015 November 4 Rowallan Park, Eastern Cape

Footage of this fireball was captured on a CCTV security camera by Chantel Olivier at
00h50m51s SAST on November 5, corresponding to 22h50 UT on November 4.
Matching the view in the footage to an image from Google Maps, | estimate the camera is
centred in the direction of azimuth ~200°, i.e. in the direction of SSW. The fireball in the
footage is clearly very bright, at one point saturating the image and lighting up the whole
sky. The start of the passage is not captured, the fireball entering att topthef field,
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duration 23 seconds, and descends at an angle of abe858@ the horizon, slightly
from right to left, i.e. azimuth decreasingINASSA 74266272

Event 2721 2015 November 8 Worcester, Western Cape

Benjamin Coetzee witnessed a fireball while travelling due east on the N1 at Worcester.
He initially reported the event as a possible sighting of Event 273 below, but seeing as he
gave the time as between 17h30 and 18h00 (he said strong dusk), the time is roughly an
hour earlier, and therefore must have been a separate event. His report gives start point at
azimuth 74° and altitude 45° and the fireball terminated in an explosion at 104°, 21°.
Duration was 2 seconds, and he thought he heard a faint rumble immediately after the
explosion (?). He said there were cumtstraitus clouds in the sky, which were lit up by
white light, and also noted red/orange light from the met@twe fireball was sporadic.
MNASSA 74266-272

Event 2731 2015 November § several sites, Eastern Cape

This object seems to have been a very bright bolide, reported variously as between
18h4518h50. There were many casual reports of the event, but the only useful reports
received by the writawere limited to the following:

Cas Bornman observing from Aston Bay, Jef f el
like lightning high in sky (the view was constrained by the roof over her head) at 18h50.

The flash was followed by three large pieces and several smaller ones burning as they

fell. They burnt out about 280° above the horizon. Two or three minutes later there

was a loud bang. Looking south the pieces moved from direction ofeastito south

west . She said 6We were | ooking south, wit
direction from where it came from but the wh
Jonathan Balladon, a pilot, was returning to Cape Town cruising at 32 thousand feet at
position 29A586S, 23A346E when he witnessed
white streak, possibly 3 seconds duration, ending in a bright white flash like a camera

flash in brightness. Trail was full of bright spots and quite spectacular until the final
explosionbo. From details he gave of his hez¢
altitude and azimuth of start point as 25°, 154°. Angle of descent was steep, 70° to the

horizon, and moving left taght, i.e. azimuth increasing.

Chantel Olivier captured the flash from the event at exactly 18h47mQ07s on the same

CCTV camera as used for Event 271, facing azimuth ~200°, roughly SSW.
Unfortunately the actual footage of the meteor is not captured, but several flashes for

about 23 seconds are visible just above and outside of the field of view of the camera.
MNASSA 74266272

Event 2741 2016 March 231 Hennopsrivier, Gauteng

Observed by Allen Versfeld at 20 h5 0. He r
probably about 6], colour brilliant bluewhite, with a scarlet tail, and | think there was a

thin red halo around the meteor. Started about seven degrees left of Mars, headed down

and to the right at an angle of about thirty degrees from the horizon, covering a distance

of about ten degrees across the sky. It brightened then dimmed evenly, no fragments,

lasted about two or three seconds and the train persisted for maybeshaltao n d 6 . Fron
Al l ends descri pt i ofnom dpprokimately RAlHH, decidh® pat h
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RA16h38, Dec 20°. The fireball was probably from a radiant in Virgo, from where the
Anthelion meteors emanate around this dENASSA 76, 12128.

Event 2751 2016 April 281 Three Rivers East and Centurion, Gauteng

Observed by Riaan Coetzee at 18h15. First seen at azimuth about 224°, [that is slightly
to the left of Canopus] and descended towards the left [towards Achernar] at an angle of
80°. Brighter than both moon [which was not visible at the time] and all observable stars,

duration 1.5 seconds. Orange, blue and whi't
| eading edge gl ow orangeo.

Observed by Franco Megannon at 18h20. OBr i
about a second and ended in bright white flash. Trail from the-n@shand in a steep

angl e. Brighter than JupNASSA76H2128. not as bri

Event 2761 2016 May 3i Bredell, Gauteng

Observed by Tim Cooper during a dedicated watch on the eta Aquariids at 0253, m

- 4, white, very fast, duration less than 1 second, start 21h40, +08°, end 20h15, +22°. The
fireball was an eta AquariidINASSA 76, 12128.

Event 2771 2016 May 41 Louis Trichardt, Limpopo

Observed by Kos Coronaios during a dedicated watch on the eta Aquariids at 02h38, m
= - 3, white, fast, duration 1 second. The fireball was an eta AQUAMINIASSA 76, 121

128.

Event 2781 2016 May 5i Pietermaritzburg, KwaZulu Natal

Observed by Ebrahim Ally at 03h39, while sitting in a car, just befueise, facing
southeastaltitude 364 0A and moving from left to right.
from horizon to horizon, and the fireball was visible throughout. The tail was mostly

white with reddish 'sparks' coming off at different angles and disappearing while the
fireball varied in intensity and occasionally 'sputtered'. It seemed like the object was
disintegrating but didn't show signs of slowing or coming closer to the ground; the
trajectory was flat across the horizon. About the same brightness as the full moon if not a

little brighter [the moon was new at the time, so the observer was relying on memory] but

not bright enough to dazzle or cast a shado
for about half a second. No sounds heard, but the windows of the car were closed. Given

the description, | estimate the path very approximately from Pegasus, through Phoenix, to
Carina. MNASSA 76, 12128.

Event 2791 2016 July 25 Cape Town, WesternCape

Observed by Angela McLeod from Plattekl|l oof |
the N1 freeway, appeared to be descending over Bellville/Kraaifontein direction, close
collection of oranggellow lights at least as bright as the full moon, appeared to have a

tail, heading downwards, and then when | looked again there was this-ldaright.

Duration 510 seconds then abruptly disappeared. Tail3@mes larger than the head.

No sound heard. From further discussion with Angela, | rougsiiynate the path from

07h00,- 38° to 07h52; 15°.

84



Observed by Wayne Jooste from Bl ouberg, at
attention was drawn to a rather large bright fireball fall from the sky. | was facing in a SE
direction and the fireball moved in what appeared to be a Northerly direction, | only had

sight of it for around 3 seconds as it was so low that it went behind another building. It

was much brighter t hakromahe gendrdl degcripgohssoethei n t he
path the fireball was probably AntheliofMNASSA 76, 12128.

Event 2801 2016 August 30" Cape Town Western Cape

Observed by David le Roux at 16h42. N1 close to the docks driving towards Tygerberg
Duration 3 seconds, slow moving, colagreen, direction south to north (right to left)
descending at an angle of about 70°. Very bright [it was not quite dark], broke into four
fragments about 30° above the horizon, left 1 second thAMASSA 76, 12128.

Event 2811 2016 December 30 Grootvadersbosch nr HeidelbergWestern Cape

Observed by Anslyn John and Kla@suwe Dijkstra at around 21h45. Much brighter

than any other object visible, brightness perhaps 3nor possibly brighter, colour pale
orange, slow moving, took about 8 seconds to cover 90° path. Pale grey tail followed the
head for the entire passage, but no persistent train was seen. No sounds heard. From
their descriptions of the path | estimate thartsand end points from 18h2475° to

01h00,- 05°. The fireball was sporadicMNASSA 76, 12128.

Event 2821 2017 January 18 Geelhoutpark, Rustenburg, North West

Observed by Mariehette Ogle at 18h23. Facing NNE, duratibsetonds, at the end of

its path it broke into two large and several smaller fragments. Left a persistent train

visible for about another two seconds. Much brighter than the brightest star visible at the

time (Sirius). Fireball and train were yellow, definitely not white. No sound heard.

Mari ehette provided a sketch showing the pa
time azimuth 35°, altitude 55°) headed towards the direction of Sifibs. fireball was

sporadic. MNASSA 76, 12128.

Event 2831 2017 April 67 Makhado, Limpopo

Observed by Kos Coronaios at about 02h20, seen through thin cloud; & colour
white, speed fast, start anddepoints approximately 19h3055° to 21h50;- 03°. No
persistent train. The path is consistent with a member of the Virginid ecliptic complex of
radiants active at thisme andknown for the tendency to produce firebaldNASSA 76,
121-128.

Event 2841 2017 April 1571 Faerie Glen, Pretoria, Gauteng

Observed by Neville Young at about 20h30y =m 4, green colour with red immediately

following the meteor. Passage from about gamma Velorum to alpha Crucis, very slow,

duration 6 seconds, and disintegrated into three fragments. Persistent trail visible for
about | ast 5A. Neville commented 6no sound
s 0 me t Wheriirgb@ll was probably sporadidVINASSA 76, 12128.
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Event 2851 2017 May 27i Kaapmuiden, Mpumalanga

Observed by Bertus van der Merwe at 17h35. He provided a sketch and location which
allowed me to determe the path from RA/Dec 15h3062° to 08h26; 61°. The fireball
travelled horizontally from below Centaurus to Carina, was slow moving, visible4or 3
seconds, and was seen to disintegrate before losing sight of the fireball behind trees.
Colour was yellow and very bright, to the extent that Bertus was clearly moved by the
event. Left a persistent train, visible for about 3 seconds after the passage. While the
fireball appeared to explode and Bertus expected to hear sounds, none wereTheard.
fireball wasAnthelion MNASSA 77, 482.

Event 2861 2017 June 3 White River, Mpumalanga

Observed by Fred Bence at 18h00. Returning home after placing bee hives on his farm,
travelling south on the road from White River, the fireball passed from behind and
moving in the same direction of his truck, from altitude about 50°, direction towards
azimuth about 190°. The fireball was intense brighite anddisintegrated into four or

five pieces.MNASSA 77, 482.

Event 2871 2017 June G Alkmaar, Mpumalanga

Observed by Carney OO6Rei | |-east adry brgBthileBnthg | oo ki
ball descending at a steep angle from right to left, duratiBreéconds. Colours noted

were red and yellow, and the fireball broke into four pieces before disappearing. No
persistent train and no sounds heathNASSA 77, 482.

Event 2881 2017 June 15 Eastern Cape, Free State, KwaZulu Natal, Gauteng,
Mpumalanga

Fifty independent reports were received of a very bright bolide at 04h03. Dur&ti®on 8
seconds, with brightness probably in the range 2 to- 15. The path was from south

of Dordrecht in the Eastern Cape, crossing Fouriesburg in the Free State, and burned out
in thenortheasterirree State somewhere near Frankfort or Cornelia. Sounds were heard
over the area of the Northern Drakensberg. The event was widely seen from Gauteng as
it burned out towards theoutheast A report from Dullstroom indicates it burned out to

the south of that location MNASSA 77, 482. See also MNASSA 76, 2281, The

bright bolide of 2017 June 15.

On the early morning of 2017 June 15, as thousands of South Africans were on their way
to work, a spectacular bolide was widely observed from the Eastern Cape, Kwazulu
Natal, Free State, Gauteng and Mpumalanga provinces. This event was the brightest
since the supebolide d 2009 November 2and the Daytime Bolie of 2013 March 1,2

which had estimated total impact energies of 18.0 KT andDr&dpectively Reports of

the brightness vary but the bolide probably meagkomewhere between magnitude to

- 15, just too faint to be classified asupeibolide

Scope of visibility
The author investigated fifty separagyewitnessaccounts of visual sightings by
members of the public, including two sequences of video footage of the bolide. The
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locations of all the reports were plotted in number sequence as received and are
reproducecbverpage The geographical spread in visibility ranged from as far south as
Dordrecht, Eastern Cape to as far north as Dullstroom, Mpumalanga. Observers from
Welkom and Richards Bay were able to observe the fireball as it travelled northwards
respectively low above their eastern and western horizons, and thosesoutheastern

Free State saw the fireball travel above their heads moving in anwittheasterly
direction. Good reports were received from the Northern Drakensberg area, and it was
also in this area that sounds associated with the meteor were heard. A large fraction of
the sightings was from Gauteng, which witnessed the demise of the object to the south
east, and a number of these sightings were useful to help define the northern limit of the
visible meteor.
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Figure 21Locations of reports for 2017 June.1Bue to the large number of sightings
from Gauteng not all pin numbers are visible.

Important eye witness accounts
Those reports deemed to be of highest scient#ficeswere investigated as follows:

- Hennie Pelser (location 41) was driving northwards on the R392 to Dordrecht.
He saw the meteor high above to the righ
and disappeared behind the horizon in direction NNE. Duration was given as 3
seconds. This sighting was also the most southerly. While several reports are
available which enable a determination of the end of the visible meteor, the entry
point into the atmosphere could not be accurately ascertained. However Mr
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Pel serds report does indicate the proces

the soutkeastern Cape.

Ronald Nair (36) was driving westwards on the N2, just after Harding and before
the right hand turn onto R56 to Umzimkulu. The meteor was seen passing left to
right about half way up the view in front of him. He described it as a huge ball of
fire followed by flames which lit the dark sky, mostly yellow, but also orange and
red.

Slightly further north in KZN, Warren Hale (44) was driving almost due west on
the N3 at Woodlands, Pietermaritzburg. He first saw the meteor in azimuith 258
which is north of location 41 and the point of entry into the atmosphere, and it
disappeared behind a ridge at azimuth °320rhe meteor was visible for 3
seconds.

Letitia Veltman (9) was situated at Fouriesburg in the Free State, where she saw
the meteor directly overhead and moving in direction NNE. The observation that
the meteor passed overhead is an important pivot for the trajectory at this point.

Several useful reports were obtained from the eastern Free State and KZN Drakensberg
regions.

Wiseman Kurauone (30) was standing alongside the D119 at theftutm
Hlalanathi. He was facing the opposite direction waiting for his lift to work when
the sky lit up, and he turned round to see the object passing over Hlolela peak
moving towards the direction of Montusi. The author visited the site and
photographed the terrain in order to measure the altitude and azimuth of start and
end points. The meteor was bright with a yellow tail, and it looked like flames
were coming off the tail. It gave a terminal burst and suddenly disappeared, after
which he thought it would hit the peak at the summit of Oliviershoek Pass. The
duration was roughly -3 seconds and about two minutes later he heard sounds
like thunder which caused the ground to vibrate. Innocent Miya was riding his
bicycle along the same road (D119) on his way to work. He gave a similar
description to Wiseman.

Several staff at the Cavern (51) witnessed the visible passage, and again the
author was able to interview those who saw it. Sakhile Mlangeni saw it through a
window facing azimuth ~2801 measured the altitude as 28° moving left to right
through a gap just below the tree line. The arc of travel was too small to discern
its heading. Phelelani Mlangeni was finishing his shift on night watch, and had
just turned the outside lights off under the thatched shelter between the tennis
courts and bowling green at the hotel. As he was heading out he saw the bright
light above the roof of the shelter, but immediately took cover in surprise. As a
consequence he did not see the direction relative to the hotel buildings, but |
ascertained the altitude as 45° in azimuth°2¢Ghe moment he saw it.

Several other Cavern staff members including Thokoza Mofokeng, Nomusa
Mthetwa Joseph Masabalala, Vuyisile Radebe, and Mbuyiseni Miya saw it from
the main road in the Amazizi village, moving from the direction of Orion Mont
Aux Sources hotel towards Hlalanathi. A minute or so later they experienced
sounds and shaking like an explosion.
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Further reports were analysed as the bolide moved through the Free State:

Nduduzo Gumede (40) observed the meteor to the west from Newcastle. From
his description of the path relative to landmarks seen from his location, |
ascertained the end of the visible meteor in azimuttf,288ich together with
those of locations 8 and 35 enable a tentative estimate for the point at which the
meteor had ceased to emit visible light.

Sandor Horvath (47) from Welkom had a good view of the passage moving
northwards low in the east. From a sketch provided the azimuths of start and end
point relative to local landmarks are roughly 14d 9C¢°. This places the end of

the visible meteor a little further south of the points determined from Locations 8,
35 and 40.

The vast majority of reports were from Gauteng, where most probably thousands
witnessed the demise of the bolide towards the northern end of its path. The most
reliable reports were:

Ruan Kuhn (45) saw the meteor from the intersection of Cowles Street and Main
Reef Road, Springs while waiting for a change in the traffic lights. The object
disappeared at low altitude to the south of his location, which led him to believe
the object must have fallen nearby.

Brendan Orsmond (8) had a ringside seat over Johannesburg from atop of his
office block in Braamfontein, Gauteng, and was able to give a detailed description
of the path which after measurement enabled determination of the northern limit
of the visible meteor. The value arrived at is in good agreement with those from
locations 35 and 40.

Finally, Frank Louw (49) was driving south on the R540 between Dullstroom and
Belfast, and confirmed the visible meteor did not reach this far north, but must have
burned out to the south. Most importantly, looking south he saw the object moving to his
right, further constraining the angle of the path of the fireball.

Images from video recordings

In addition to the many visual reports, two sequences of video were obtained showing the
passage of the visible meteor. Both sequences captured the latter parts of the path,
including the bright flash, disintegration and burning out of the meteor, but neither
captured the initial entry into the atmosphere.

Location 35 was footage from a vehicle dashcam. Efforts to contact the witness
were in vain, but knowing the area well | managed to isolate the exact location in
Greenside, Johannesburg. The author visited the site and calibrated still images
captured from the footage to give the start and end coordinates of the meteor.
There is no time associated with the appearance of the meteor at upper right, but it
descends to the lower left, and the duration of passage is aBsedonds.
Image captureshownas Figure 22.

89



Location 50 is from a security camera located in Chloorkop, Gauteng. It has the
time imprinted, and the meteor enters upper right and descends towards lower left
at a shallow angle. The time of appearance is 06h04m23s, the bright flash occurs
at 06h04m27s, and the visible meteor ends at 06h04m29s.e kkagtureshown

as Figure 23.

Figure 22Screen grab from dash cam of fireball 2017 June 15

Figure 23Screen grab from commerciaecurity camera of fireball 2017 June 15
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Reconstruction of the path from vadwand video records

Determining the path of the bolide is important in projecting a forward trajectory and
potential fall site of any meteorites assuming it survived its passage through the
atmosphere. The point of entry was certainly to the south of Dordrecht in the Eastern
Cape, and a little to the east of that location according to the account from location 41.
The accounts from locations 9, 30, 40, 47 and 51 are important to understanding the path
of the meteor. Location 9 was sure the meteor passed overhead, while estimates of the
altitude from locations 30 and 51 indicate the meteor had already descended to an altitude
of about 3840 km at about the point it passed over Fouriesburg. The accounts from
locations 8, 40 and 47, and accurate measurements from the dashcam (35) enable a
reasonable understanding of the termination of the visibleeone There is a good
coincidence between locations 8, 35 and 40, which indicate the end of the visible path
occurred in the northern Free State, near to the towns of Frankfort or Cornelia. While the
point derived from location 47 is a little further south, it at least indicates the meteor must
have passed thewn of Reitz in the Free State. The probable path is sho®gune 24

If any fragments did survive, and based on the probable path and northern visible limit
derived from theeyewitnessaccounts, meteorites might be possible somewhere in the
north-eastern Free State or sowtkstern Mpumalanga.
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Figure 24Probable path of the 2015 June 15 bolide
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Characteristics of the visible meteor

The time of passage was quoted variably from 05h55 to 06h05 SAST, the general
consensus being just after 06nh00. Ronald Nair was very certain about his time being
06h03, and the footage from the security camera has the time imprinted on it as 06h04
[uncalibrated. Again the estimates of the duration of the visible meteor vary
considerably, from -8 seconds being the shortest, to 15 seconds being the longest.
However, in terms of the shorter reported durations, it is probable the observers only saw
a small part of the overall passage. The meteor was visible for 8 seconds in thardash
footage, though it is not clear how long it was visible before it entered the frame.

Estimates of the brightness of such events are normally highly subjective, and very often
overestimated. One reason for this is the absence of suitable celestial objects at similar
brightness for comparison. While most agreed the object was very bright, and some said
it lit up the sky, there were only four direct references. One observer from near Durban

guoted Overy bright, coul d beudd,eswhibedt s
remaining three, al | i n Gauteng said Obri ght
mo on, and close to that of the full moono.
flashes so the brightness was more intense

conclude the brightness may have peaked somewhere between magtitude15,
though this cannot be confirmed for certain.

In terms of theeyewitnessaccountsabout the colourgreen (35%) was most often
mentioned in terms of the body of the meteor, followed by white (18%), blue (15%),
yellow (15%), red and orange (17% combined). Fewer commented on the colour of the
trail, with only nine cases, these being green (2), blue (2), yellow (2), orange (2) and red
(2). I also looked at the colours seen from different locations along the path; so at the
southern end Ronald Nair saw it as yellow/orange, while only slightly more north Warren
Hale saw it as distinctly green. Around mpdssage at Fouriesburg, Letitia Veltman saw
the colour of the meteor overhead as bright white. Moving further northwards Sandor
Horvath in Welkom witnessed green. The greatest number of reports were from
Gauteng, and here blue, white, but most often green were the predominant colours seen.
Bearing in mind the aforementioned subjectivity, there does not appear to be any
significant shift in overall colour perception along the path of the meteor.

Two observers may have witnessed nearly the whole passage of the bolide. Mark Sliep

observed from Gauteng, saying o6first saw i
fireball with a tail, big enough to see debris falling from it and burning up as they fell.

The main bal.l was slightly brighter than a
Louw was driving due south near Dull stroom

bright white light not moving fast. | pointed to its direction showing my wife. We saw it
first as a single light ball but as it reached the horizon it broke up into several pieces.

Audible sound reports
Sounds were reported, mainly from locations in the eastern Free State and northern
Drakensberg regions as follows:
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- Aloud bang was heard at Hlalanafh#), where Mary Walker said it caused the
windows to rattle.
- Standing waiting for his lift, Wiseman Kurauone (30) saw the meteor and about
two minutes | ater heard sound 061l i ke thund
- At the Cavern (51) many staff heard sound like distant thunder, Megan
Bedingham said it caused the windows to shake, and Jackie Ponsford thought it
was actual thunder.
- Closer to the path at Phutaditjhaba (25), Mpho Mafika said the meteor was
followed by a thundelike sound. At the same location Modikadika Motaung

reported 60a thunderous sound that | asted
- At Fouriesburg, which was apparently right underneath the path, Letitia Veltman
(39) 6éheard two deep '"boom sounds, l i ke

sounds were heard about 2 minutes after t

Conclusions

Based on the foregoing analysis, it appears
atmosphere at 06h04 SAST, at a shallow angle of arouhd BBe duration of visible

passage was >8 seconds, during which time the meteor probably reached about
magnitude- 13 to- 15 in a bright flash near the end of its path, and disintegrated several
seconds before finally burning out. The point of entry was most likely to the south of
Dordrecht in the Eastern Cape, passed overhead near Fouriesburg and the visible path
ended somewhere near the towns of Frankfort or Cornelia in theeaastarn Free State.

If any fragments persisted, they might have deposited as meteorites in the area of the
north-eastern Free State or sowtkstern Mpumalanga.

Event 2891 2017 June 18 Danielskuil/Kuruman, Northern Cape

Observed by Etienne van der Bank at 17h00 travelling northwards from Danielskuil to

Kuruman on the R31. The fireball came from behind and overtook his vehicle, and was
visible for about 4 seconds, heading NW, br
flare that soldiers carry in their pocket for emergencies. We first saw the area light up

and then it came i nMNASSA7&WS2i n t he windscreen

Event 2901 2017 June 18 Makhado, Limpopo

Observed by Kos Coronaios at 17h45, during the course of the Soutpansberg Astronomy
Club's stargang evening. Magnitude abou#t, moving from 20° south (to the right) of
Saturn[az/alt 101, 35 at the timé and just below the planet, brightness increased as it
descended almost directly downwards, aisappeared 5° above the horizdburation 1
second, fast moving, yellowishhite in colour with no train.The fireballwas sporadic.
MNASSA 77, 482.

Event 29171 2017 July 1i Cape St Francis, Eastern Cape

Observed by Sarabeigh Rose at about 19h45 while walking on the beach at Rebelsrus
Nature Reserve, near Cape St Franci s, Easte
was a moosbow around the moon that night. Extremely bright and rather large ball

[Sarah said brightness and size were similar to the moon] burning with a beautiful
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iridescent blue and green light with a tail behind it, and then burnt up into a trail-of red
orange | ighto. Duration was about 5 second
description of the path | determined the start and end point®xapgately as RA =

19h30, Dec =40° to RA = 19h50, Dec = 00°, that is from below Corona Australis

moving northwardsawards the bright star AltairThe fireball crossed the radiant of the

Anthelion meteors and was probably sporadidoon 57% illuminated, magnitudel 1.0,

located in Virgoaltitude 39 in azimuth 298 MNASSA 77, 482.

Event 2921 2017 July 23/ Durban, KwaZulu Natal

Observed by Praveena Ramnandan at about 19h20. While sitting on her veranda, saw a
large bright meteor, duration about 5 seconds. The head showed white, yellow and red
colours, with a distinct green train. The meteor suddenly disappeared. No sounds heard.
From a description of the path | determined the start and end pointxiapgtedy as RA
=19h30, Dec. =31° to RA = 21h15, Dec. =49°. The fireball was sporadicMNASSA
77,4852,

Event 29371 2017 August 2271 near Krugersdorp, Sunninghill, and Alberton,
Gauteng

Observed by Jan Breytenbach at 17h00, footage was secured from a dashcam, while
driving on the N14 freeway towards Krugersdorp, about the 1km sign fosroff 287 to

M5 Zwartkop/Randburg. The vehicle was travelling in azimuth 248°, and the appearance
time of the meteor from above is 18h59m56s, disappearance time of the meteor is
18h59m59s, giving a duration of 3 seconds for the time the meteor was visible in the
footage. Angle of descent was 6° to the vertical. | recreated the field of view at this time
and superimposed the probable path to give start and endirates as RA = 13h48,

Dec. =-29° to RA = 12h02, Dec. =21°. Angular path was 25.6° giving an angular
velocity of 8.5°/sec. The fireball descended to the left of Jupiter, which was the brightest
object visible at the time, y¢ 1.3. Jan said that the fireball was brighter than the full
moon (not visible at the time).

Cindy Booysen also observed the fireball from Sunninghill, with yellow in front followed
by a blue tail. Duration was-® seconds after which it disappeared. No sounds were
heard.

Sidney Gilroy observed the fireball traveling on Dr. Bellairs Drive, Alberton, having just
crossed the intersection of Michelle Avenue and Hennie Alberts Rd. Travelling in the
direction of azimuth 250°, Sidney saw the fireball to his right and moving towards his left
descending at an angle of about 25° to the horizon. Duration ¥®asetonds, and
colours were bright yellow and white, the brightness about three times as bright as the
moon. Before disappearing it split into four pieces. No sounds were hEaedireball

was likely Anthelion MNASSA 77, 482.

Event 2941 2017 September 2 Cape Town, Western Cape

Observed by Alfonso Smuts and Patricia Wainwright at 17h15, while travelling on the
N2 freeway towards Cape Town centre, in direction of azimuth 310°. The fireball
travelled from the right downwards at an angle of about 20° to the left where they lost
sight of it behind the city skyline, starting in Corona Borealis, passing below Arcturus
and ending in Virgo. Jupiter was visible to the upper left of the end point. From the
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description of the path | derived the start and end points as RA = 15h00, Dec. = +39° to

RA = 12h50, Dec. = +22A. Patricia commente
t hat before. This was an i mpr esMNASSA7MHi spl ay
48-52.

Event 2951 2017 September % Noordhoek, Western Cape

Observed by Coenrad Morgan from Seascape Road, Noordhoek at abou@bh80

Very bright when compared to moon, which was full at the time at altitude 67° towards
the NE. Slow moving fireball, duration® seconds (he said "Oh Wow" several times

as he described it to someone on the phone at the time). Colours seen were white, yellow
and orange with a long and wide tail, which he said was a striking feature. Coenrad was
facing due west according to the compass on his mobile phone, and the fireball moved
high from the direction of Slangkop/Kommetjie [which | determine to be in azimuth
~240°] towards the direction of Houtbay [azimuth ~340°]. The fireball disintegrated into
four smaller pieces at about azimuth 270A at
Peak. At the end of its path it broke up further, at which point Coenrad lost sight of it.
MNASSA 77, 482.

Event 2961 2017 September 9 Kenilworth and De Kelders, Western Cape

Figure 25 Event 296, Image by Jonath&hock. The stars of Corona Borealis are
immediately right of the fireball, Hercules at right of image.

Observed by Jonathan Shock who said 06l was
evening from De Kelders, looking in the direction of Hermanus, and captured a fireball.

It lasted for another couple of seconds after the shutter closed (it was the last few seconds

of a 30 second exposure). From his imdgeerive the start and end points as RA =

15h42, Dec. = +26° to RA = 14h50, Dec. = +26°.

Observed by Gordon Richardson at 18h22. An amateur astronomer, he estilated m

-6 to- 8, duration 23 seconds, start and end points RA = 15h10, Dec. = +12° to RA =
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14h30, Dec. = +08°. Definite green colour, appeared to explode at end of its path, but no
persistent train. He said it was the brightest meteor he had seen in over 50 years of
observing. Plotting the two observed paths gnomonically gives a radiant for the fireball

at RA = 07h25, Dec. = +22.5 located near to 73 Herculiand the fireball was
sporadic MNASSA 77, 482.

Event 2971 2017 October 12 Somerset West, Western Cape

Observed by Sam Lovatt shortly before midnigd
orange ball with an orange tail suddenly appear which then looked like piecesffiew

|t seemed as if it e X Puratiah 8% sec@mdsl Nb fugher di s ap g
details could be obtainedNASSA 77, 482.

Event 2981 2017 November 5 Vereeniging and Centurion, Gauteng

Observed by Kevin Meiring at 19h30, travelling on the R59 passing Vereeniging in
direction azimuth 50°. The fireball was seen high in front and slightly to the right at
azimuth/altitude about 60°, 80°, and ended at about 105°, 45°. Duration was
approximately 5 seconds, and the colour changed from bright yellow to green/blue. It
disintegrated into several pieces about 3 seconds before burning out.

Observed by Julia Van Wezel from Die Hoewes, Centurion at 19h30, facing east, it was
headed in a southerly direction. She said despite the full moon which was low in the east,
the meteor was O6highly visible, fluorescent
7 seconds, and no sounds were he#tee vi n Mei ri ngbs cooeldi nat es
01h00,-21° to 03h48,-28° and the fireball was sporadidMNASSA 77, 452.

Event 2991 2017 December 3 Flamingo Vlei, Western Cape

Observed by Anton Jacobs at 20h10 while sitting outside looking towards Table
Mountain, duration perhapsX seconds, descended almost vertically in azimuth 196°,
veering slightly towards the left, from altitude about 45° and burning out a few degrees
above the horizon which it appeared it might
the start and end pointp@roximately as RA, Dec 23h1674° to 15h30; 60°, from

below right of the Small Magellanic Cloud to close to alpha Centauri which was close to
the horizon. Though the moon was full, altitude 25° in the north east, the fireball was
bright enough to light up the whole area, and neighbours said it lit up their bedroom.
Head was bright white surrounded by red and green, with a long tail. No sounds heard.
Fireball rather distant from radiant, but possibly Northern TaurldNASSA 77, 482.

Event 3001 2018 February 21i Noupoort, Northern Cape

Observed by Luis Paulo Camisasca at 21h50. Driving north towards Colesberg on the

N9, just past the intersection with Shaw Street, Noupoort, first seen high in azimuth 330°,
descending at an angle of 45A towards the ri
some smaller rocks (or debris) detadalbehi ng fr o
colour was white/silverDuration was about 6 secondgINASSA 77, 10913.

Event 3011 2018 February 25/ Gauteng, Free State, Northern Cape

Several reports were received of a bright fireball seen at around 19h00. The locations of
eleven reported sightingeange from Pretoria in the north to near Vanderkloof in the

96



south. The most reliable reports from Gauteng were from Rarda van Oosten and Hannes
van Wyk who were able to provide sketches of the path relative to nearby landmarks
from their locations in Rarmlirg and Vaalview respectively.

Rarda reported O6Bright | ight green trail Wi
looked like an orange explosion with white flash on the horizon. She saw the path start
from near the moon [whichag 77% illuminated, magnitudel1.9, and alt/az 42°, 347°]

in azimuth 10°, pass almost overhead and slightly to her left, and headed in direction
azimuth 190° where it exploded.

Hannes was in Vaalview, Vanderbijlpark and observed the fireball descending in a steep
vertical angle in a soutbouthwest direction. From Hannes sketch | determine the
heading was in azimuth 200°. Bright yellow ball which exploded and disappeared about
15° above the horizon. He said he heard possible sounds ab@uinin&tes later.

The fireball was also seen by Jonathan Balladon, an airline captain, who was flying from
Johannesburg to Cape Town. His location at the time was justwesthof Parys, and

he saw the fireball with short path towards the s@aat descending at a steep angle of

about 7O0A. Duration was about 5 seconds wi
yellow specks. It was so bright his first officer, who did not see it directly, thought that it
was | ightning. Jonat han said O6brighter than

shining on the wing attracted my attention, thought it may be lights from another
aircraft! o

Further south, an observer Welkom saw the fireball teards the east, while another

north west of Kimberley e port ed 6ésaw a burning object |
first appeared as a white | ight then turned
The most southerly location wam the shores of Vanderkloof Dam in the south western

Free State. The observer commented brighter than the moon, green colour, no persistent
train, but object broke in two before burning out in a terminal flash. He gave the path as
alt/az 36°, 2° [near iota Gem] to 19°, 55° [near delta Leo].

Based on these reports the patat thest fits the descriptions givdwetbolide started to

the northeast of Pretoria, passed almost overhead and slightly west of Gauteng, and
exploded in the vicinity of Senekal in the Free Stat€he fireball was sporadic.

MNASSA 77, 16213.

Event 3021 2018 April 61 Klerksdorp, North West and Gallo Manor, Gauteng

Observed by Basil Moutzouris from Wilkoppies, Klerksdorp around 04h10. As he
moved outside it was already bright morning twilight, when the sound of a light aircraft
caught his attention, and on looking up he saw a bright fireball moving from west to east.
The centre was white and was surrounded by bright green and blue light, with a white
tail. No sounds were heard. Basil estimated the brightnesd és8s that of the moon,
which was visible at the time[0% illuminated and magnitudell.5. The fireball
travelled from 45° above the western horizon in azimuth 276°, moved almost directly
overhead towards the east before losing sight behind trees at azimuth 101°. Duration was
5-6 seconds. The fireball originated near to the head of Scorpius, with Jupiter in close
proximity, and the moon slightly to the right in az/alt 286°, 68°.

Observed by Brett Venter who gave the time as 04h03, while travelling in direction
azimuth 341° on Woodmead Drive at the intersection with the M1 freeway, brightness
about equal to or slightly brighter than Venus [which was not visible at the time]. Colour
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was white, but re@range and green were also observed as the fireball disintegrated into
several pieces. Duration wasizeconds, and the meteor left a persistent trail visible as
a bright haze for about a second or two. The fireball was first seen at an elevatien of 50
60° towards the west, and moved in an upward trajectory towards the Jdettireball

was sporadic.MNASSA 77, 10213.

Event 3031 2018 April 97 Buffels Bay, near Sedgefield, Souttrn Cape

Observed by Petri Oosthuizen at 01h55. Facing roughly SW, bright fireball starting at
az/alt 255°, 20° and descending at an angle of about 30° from right to left. The path was
roughly from beta Crateris to central Vela, and is probably consistent withnthelion
radiants which are active in the constellation of Virgo during April. Bright green colour,
duration 1 second, and appeared to pulse in brightness before burningMASSA 77,
109-113.

Event 3041 2018June 11 Vosloorus, Gauteng

Observed by Floris Van der Walt at about 19h00 while driving in direction of azimuth
330° on the N3 from Heidelberg towards Johannesburg, he was just before Vosloorus
when he saw a white light, much brighter than any star visible from that location at the
time and continued for about 5 seconds. It moved from high on his right (north)
descending quickly towards the west, ending high above the Johannesburg city skyline,
about azimuth 315°. The fireball left a white train and appeared to brighten just before it
faded away.MNASSA 77, 10213.

Event 3051 2018 June 2 Various, Gauteng, Limpopo, North West, Free State

Discovered around eight hours earlier on the morning of 2018 June 2, asteroid 2018 LA
plunged into earth's atmosphere at 16h44 UT. Wipheaatmospheric size of about 1.6
metres and travelling at 17 km/second it produced a bright fireball which was seen over a
wide expanse of Southern Africa. Triangulations from several reliable video records
indicated it exploded at an altitude of around 27 km over the northern regions of the
Central Kalahari Game ReserveBotswana MNASSA 77, 10913.

A full report was published in MNAS®A, 77102. A number offireball reports were
submitted to the ASSA webpage, and security video footage was posted on several social
media sites, including the Sterre en Planete Facebook page. These played an important
role in an international investigation of the fall and the subsequent recovery of fragments
from asteroid 2018 LA. After an exhaustive analysis of the meteorites, a report on the
findings was published in Meteoritics and Planetary Science on April 23, 2021. The
collective finds have now been classified as the Motopi Pan (MP) meteorite, which is
found to be a eucritech howardite, part of the howardigicritediogenite (HED) class

with a likely origin at asteroid 4 Vesta.

The appearance of the bolide can be gadrigure 26 from a security camera from a
commercial property in Gaborone.
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Figure 26Frame grabs from Gaborone video; three frames showing motion of bolide at
1 second intervals. Disruption occurred after passing below the level of a distant
building. Images courtesy of Beverly Lombard.

Further videos were obtained from Ottosdal and near Kuruman, which were used to
determine the location of the explosion after astrometry. The Ottosdal video is the best
known after it went viral on thimternet ands not reproduced here as the owners sold the
copyright to a third party.

Eyewitness reports of the bolide

In additin to video footagenumerouseyewitnesseports of the bolidevere collected

locatiors of which are showim Figure 27 These reports clearly fall into two distinct

groups, locations #& at some distance from the explosion, and #n closer proximity

to the explosion. Several reports were collected from location #11, in the town of Maun

and vcinity.

The first report was received via the ASSA sightings webpage just eight minutes after the

event, at 16h53 frordulian Naik (location #1). He was staying at the Maropeng Hotel

and Ol ooking west at 16 Hikemappsaemce and dlongtailf i r e b al
that fell quickly to earth behind the mountains with a large flash on impact [sic]. Did not

see the impact because it was behind the mountain. The object fell from the top right to

bottom left and was bright red, white, orange. There was no moon and clear skies. No
sound heard but there was a flash when it pr
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Botswana

Google Earth

Figure 27Locations of important eye witness reports. The blue line shows the direction
of the path across southern Africa; the white arrow shows the extent of the visible
passage from eywitness reports

Shortly afterwardsJacques Naudq #2) fr om near Pol okwane repo
down slowly, lasted about 4 seconds, very much slower than a normal shooting star, it
was red. | thought it had finished, but then | saw it continuing underneath a tree which
was obscuring it half way. Then | saw a bi
direction as 295°, which is exactly the direction the flash would have been seen from his
location as derived from video astrometry. As it turns out Jacques was actually no further
from the predicted path than those in Maun, but the asteroid had not yet dipped
sufficiently into the atmosphere for the ablation process to commence.

Airline pilot Tarryn Lush (#3) was on final approach to runway 3 at OR Tambo
International and got a spectacular view of the bolide, appearing first as a green glow
coming from a nortleasterly direction, and ending in a bright orange explosion towards
the west Oas it apparently descended into ar
may have fallen in the vicinity of Ventersdorp or Lichtenburg.

Just north of Pretorid)r Rasigan Maharajh and his daughtexXera (#4) had a good
view of the bolide from the northern slopes of Meintjieskop. They reported a bright
greeniskred fiery light heading towards the ground, and lost sight of it behind the
Wonderboom/Magalieskruin ridge towards the north west, after which a wave of red,
yellow and green light came from where it appeared to have landed. The whole event
was over in just a few seconds.

Further to the westylike Young (#5) witnessed the explosions from Sediba Lodge
near Brits. He did not see the visible path of the meteor but witnessed two almost
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simultaneous bright flashes of orange light tinged with red on the horizon below Gemini,
the first slightly to the right and the second to the left, just below Castor and Pollux. The
azimuths of the two stars were then 314° and 312° respectively. The actual azimuth of
the flash as seen from this site would have been 320°.
The most southerly report came fradwhan Pretorius (#6) who observed from 16km
south of Bultfontein, Free State. 0Very bri
a northwest direction, disappeared behind a small ridge blocking our view. Moments later
the northwestern sky was lit up by what seemed to be an explosion. Even the horse
started running when the object streaked over the sky! The approximate®8te (
seconds) was 16:45. We stood quietly for abe8tr@inutes to hear if we could make out
a sound. However, we didn't hear anythingo.
Reports #711 saw the bolide from north of the path, so the passage was from left to
right. David Grant Luck (#7) was at Nxai Pan National Park and saw the bolide start
just lower right of Crux, possibly about azimuth 187° from a sketch provided, descending
towards the WSW at an angle of-26°. He said he lost the object amongst trees but
thought it disappeared before it reached the horizon. The fireball lasted 5 seconds and
colour started as intense white but changed rapidly to orange, blue, and green with lots of
6sparks6é coming off it. OWe all waited in &
hear do.
Trevor Sutherland (#8) was one of the best placed to see the demise of the bolide up
close. He was on his way to a fishing trip, sitting in the front passenger seat driving on
the A3 in a westerly direction towards Maun, and about 60km from the town, giving his
|l ocation as approximately 20A11' S, 23A5856
immediate left. The flash lit up the landscape as daylight so that individual blades of
grass were visible. Following the flash, a red glowing ball appeared to continue moving
in the direction of Maun, and appeared to disappear on the horizon. Others in the vehicle
who only saw the flash thought it was lightning. No sounds were reported, but the
observer was inside a closed vehicle.
Shane Seamar{#9) a ranger at Sitatunga Camp was in dense bush and so did not see

the actual meteor. o6l saw a different white
of the horizon. There was no sound. Looking at the light | would say it moved from south
toward SSE direction. 't was probably one to

To the west of the flash, MGawele Phalane(#10) was at the village of Semalo,
about 140 km from Maun on the A3 towards Gh
like a bulb, gradually brightening and was an amber colour. It exploded with a roundish
shape. Followed by 3 flares, first huge, the second less bright, the third less bright again.
Explosion had a sound like ammunition exploding "taama" while it was seen. There
was a persistent glow for about 5 secondsbd.

During the teambés stay in Maun, and while a
meteorites, we collected several reports from Maun and its environs (#11). One of the

most important was from Delta Waters International School, which we visited looking for

security camera footage. They did not have any, but we were able to interview the vice
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Principal Mr Pambano who saw the bolide clearly as he was sitting outside by the fire
with friends, facing the direction of the fireball. The evening was partly cloudy, and
suddenly he saw it coming out of the clouds. It continued above the clouds, moving in an
out, each time shining brightly like daylight, and then ended in a bright flash. Mr
Pambano said it flashed at least twice, possibly more, and disintegrated towards the end;

o0l t ended making a | ot of stars around; it
mostly fire like, reddish, and amber. Can't remember hearing a sound. Moved quite a
l ong distance. Didn't see aftergl owd.

Another reliable sighting was froirRod Bateman and Rob Jacksorwho saw the
bolide while sitting on the veranda in Maun, Botswana, looking south, they saw a bright
white light with a trail behind it traveling across the sky from east to west. Duration of
passage was-8 seconds. The fireball got bigger and brighter before disappearing below
the treeline, just west of south. As a result they did not see the actual explosion of the
body, but did witness the resultant bright flash of light. Colour was described initially as
bright white with a tinge of yellow, moving to red before disappearing from view. No
sounds were heard.

During our time in Maun, we stayed Bokoro Lodge, and realising the office
entrance pointed in the right direction to see the bolide we asked the ladies on reception if
they had witnessed the fireball. Sheila and a colleague were working at the reception
desk when the bright light caught their attention. She got up from her position to take a
closer look and saw the fireball explode in about the direction of a distant cellular
communications tower, which we determined to be precisely in azimuth 182.9°. This
direction agreed exactly with the direction of the flash as determined by astrometry.

Finally, Jeanett Wellio interviewed at the Caltex petrol station, said slas outside

at home in Bosej a, Maun, when the fireball I
beautiful, something | have never seen in my life. Heard "sssh" sound when | saw it.
There was a second flare then it di minished?ad

Calibration of brightness of the bolide

There were a number of discordant reports about the brightness of the bolide, varying
from brighter than the full moon, to as bright as 8w at the moment of explosion.

This discordancy is common for very bright fireballs due to the absence of bright objects
with which to make a proper comparison. For example, the full moon has an apparent
magnitude of around13, while that of theSunis - 27, a difference of 400,000 times in
brightness with no convenient comparison objects in between. The appagbtridss

of the bolide can be measured fairly accurately however by comparing its brightness with
that of terrestrial objects such as street or security lights, providing the magnitude of
these objects can be accurately determined after passage of the meteor. Fortunately the
passage of the bolide was captured in the security camera footage from Gaborone along
with a number of bght security lights Accordingly the author travelled back to
Gaborone at a date when the moon was situated directly aboveethe sSince the
magnitude of the moon is known with accuracy for any date and time, it was used as a
standard to determine the brighss of the lightsusing the methods of reverse binocular
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photometry and digital aperture photometry. The two techniques gave a good agreement
of the brightness of the lights, which were determined in the region of8.5 to- 9 for
individual lights. Using these values, and with further data points derived from shadow
densities in images from Maun, Peter Jenniskens deterntieetight curve showrn

Figure 28
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Figure 28Light curve of the bolide from 2018 LA normalised to a distance of 100 km,
determined from calibration by the author of lightstire Gaborone footagand by
Jenniskens from shadow densities in images secured from Maun. The brightness reaches
nearly magnitude-15 during flight, and peaks at magnitud®3 at the point of
disruption. In comparison the magnitude of Benis -27, and the full moon around

-13. Diagram courtesy Dr Peter Jenniskens.

The bolide became visible at an altitude around 100 km when the apparent magnitude
was- 8, steadily increased in brightness to around magnidée i.e. brighter than the

full moon, just before disruption, and reached magnitu@3 during disruption,
following which it faded rapidly. The measurement of the brightness exceetlihg
confirms the object as a sugaolide.

The Motopi Pan meteorite and possible origin in the solar system

Following astrometry to locate the falldation, fragments of asteroid 2018 LA were

recovered and intensively investigated and analysed.paper in Meteoritics and

Planetary Science (Jenniskens et al. 2021) describes the final asteroid trajectory, its shape

and spin period, as well as the properties of the recovered meteorites and their possible
source region in the asteroid belt. Asteroid 2018 LA, discovered on June 2, 2018 at
08h15m48s, was slightly elongated mend came
every 4 minutes. It disrupted later that same day at 16h44mfi13s5at an altitude of

27.8° 0.9 km, in position Lon. = 23.287 0.057°E, Lat. = 21.25% 0.007°S. The
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breakup deposited meteorites in a strewn field for fragments of arouddgtams
roughly 1.7 km long and 400 metresde. A total of twentythree fragments were found

with a combined mass of 122.22 grams, now named after the nearby watering hole
Motopi Pan. They were shown to be eueritdh howardites, with individual stones
showing more affinity to basaltic and cumulate eucrites, others to howardites or
diogenites, all part of the howardieicritediogenite (HED) class which originate from
asteoid 4 Vesta. e material which makes up the meteorite Motopi Pan underwent a
strong heating event, probably during the formation of the Veneneia impact basin around
4.2 billion years ago. This material was spread out during the subsequent formation of
the Rheasilvia basin about 3.7 billion years ago. NASA's Dawn mission imaged the
asteroid Vesta and recorded several young craters with visible ejecta blankets that could
be dated from counting the number of later smaller impacts on those blankets. Based on
those ages and how long the meteorite spent in space being bombarded by cosmic rays, a
good candidate origin crater of the meteorite is the 10 km crateraRwiich is situated

on Rheasilvia basin ejecta on top of a topographic high. (Jenniskens et al. 2021).

Reference for the Meteoritics and Planetary Science pageniskens P., Gabadirwe M.,
Yin Q-Z, Proyer A., Moses O., Kohout T., Franchi F, Gibson R. L., Kowalski R.,
Christensen E. J., Gibbs A. R., Heinze A., Denneau L., Farnocchia D., Chodas P., Gray
W., Micheli M., Moskovtiz N., Onken C. A., Wolf C., Devillepoix H. A. R., YeZ)
Robertson D. K., Brown P., Lyytinen E., Moilanen J., Albers J., Cooper T. P., Assink J.,
Evers L., Lahtinen P., Seitshiro L., Laubenstein M., Wantlo N., Moleje P., Maritinkole J.,
Suhonen H., Zolensky M., Ashwal L., Hiroi T., Sears D. W., Sehlke A., Maturilli A.,
Sanborn M. E., Huyskens M. H., Dey S., Ziegler K., Busemann H., Riebe M., Meier M.
M., Welten K. C., Caffee M. W., Zhou Q., Li-Q, Li X-H., Liu Y., Tang GQ., McLain

H. L., Dworkin J. P., Glavin D. P., SchmKiopplin P., Sabbah H., Joblin C., Granvik
M., Mosarwa B., and Botepe K., (202Ihe impact and recovery of asteroid 2018 LA
Meteoritics & Planetary Science 56, pp8393, online version (2021) at doi:
10.1111/maps.13653.

Event 3061 2018 June 3 Near Matla power station, Mpumalanga

Observed by Desmond Matthee at 16h37 while driving east in direction of azimuth 104°
on the R580 from Pretoria to Secunda, immediately before Matla power station, saw a
very bright green light, duration two seconds, descending rapidly at an angle50f 50

from right to | eft. He dlare athdappéated thlandl att he a p |
the power stationo. It di sapp &MHASBAI77,0n t he
109113.

Event 3071 2018 July 12i Various locations, Gauteng
A very bright daylight fireball was seen by many people, the most reliable reports as
follows:

Observed by Ampie Britz at 08h23, while travelling in a westerly direction on the N12
between Delmas and Springs-adinps, he saw it on his right hand side at the top of the
windscreen moving from ENE to WSW direction, duration 2 seconds. Colour of the tail
was light blue or violet. It disappeared before it reached the horizon.
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Observed by Terri Moore at 08h25, from West Street, Sandton. She was standing on
her office balcony and first saw the fireball reflected in the tall windows of the building.
Turning to face the fireball, she saw it move from altitude 45°, azimuth 254° towards the
horizon at a steep angle and slightly to the left. Duration less than 2 seconds. Colours
seen where white and green. The fireball left no persistent train, was not seen to
di sintegrate and no sounds were heard. Te
brighter than the full moon but not as bright asShied .

Observed by Leon le Roux at 08h20 am, travelling on RooihuisR@ed, Centurion
in direction of azimuth 163°, he happened to look out of his right window just as the
fireball appeared at about 90° to his direction of travel, started 60° above horizon, ended
20° above horizon, and descended straight downwards, very approximately in azimuth
245260°. Brighter than the full moon seen in daylight. Duratieéh sconds. White,
maybe light yellow. No persistent train, but disintegrated into three pieces. The size
seemed to be about the same as Venus seen with the naked eye.

Observed by Stedl Bezuidenhout at 08hZI8h22 walking in University Road behind
Pretoria Boys High school, as she looked up she saw a bright ball with long blue/yellow
tail, moved very quickly from high overhead in azimuth 340° before burning out in
azimuth 320°.

Observed by Claudius Pereira at 08h22 while heading west along Linksfield Road
having just crossed over the N3 highway he saw a flash and looked up to see a brightly
coloured ball in the top third of his windscreen at azimuth 260°, moving downwards to
his left. The ball appeared to be followed by flames, and a smoke trail which he
estimated about 10° long but which disappeared almost instantly. The trail split into two
about half way, indicating the fireball fragmented during its flight. He saw various
colours, including yellow and orange, and red flames.

Despite searching for video footage of this event, none was found. Using the eye
witness accounts, | determine the fireball may have terminated over the North West, to
the west of PotchefstroonMNASSA 77, 10913.

Event 3081 2018 June 7 Redhouse, Port ElizabethEastern Cape
Observed by Sue Crear at around 04h25, duration about 5 seconds, she commented

6bright yell ow streak across the sky, came
horizontally before it just disappeared. Broke up into several pieces like a shower of

spar ks. I't took my breath awMNASSATND/A7 furt her
179.

Event 3091 2018 July 14i Musina, Limpopo

Observed by Conrad de Kock at around 20h00. He and others were sitting around the
campfire facing north and saw a bright lightwvimg from right to left, east to west. He
commented O0the whole camp |it up as if it w
|l ooked to the sky it was as IMNASSA&nr &7 was a
179.

Event 3101 2018 July 25/ Various locations, Gauteng

Observed by Rarda van Oosten at 19h02 from Randburg. Duration 3 seconds, very bright
like the moon, which was neéull at the time and magnitudel2. Colour very bright
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white ball with orange tail that Oseemed to
sketches provided by Rarda | determined the start and end points as roughly az/alt 313

30 to 290, 10, where the fireball disappeared below nearby buildings. The path is

from very close to Arcturus moving down right to left towards the tail of Leo. The event

was also mentioned on social media as being seen by Lorinda Janse van Rensburg from

north west of Pretoria, Henning van der Merwe from Brits and Tharina Naude from
Fochvile. Rar da van Oostends po<d4h20] €8 ® 12b200mput e t
+13° and wasprobablysporadic though Anthelion cannot be ruled al@pendingpnthe

accuracy of the observed patMNASSA/7, 177179.

Event 3111 2018 July 271 Vredehoek, Western Cape

Observed by Sarah Chippendale during bright twilight at around 17h30, while walking in
Vredehoek, at the intersection of Deerpark Drive West, looking up M H Goldschmidt.

The fireball was 145 above the horizon, first seen in azimuth 45° and disappeared
behind the sl ope of Devil 6s Peak in azimuth
tail, larger than an aircraft and moving more quickly, duration of thepath was 3
seconds.MNASSA 77, 17179.

Event 3121 2018 September 3 Kloof, KwaZulu Natal

Observed by Yvette Ferreira at around 15h55 from the grounds of Thomas Moore
School. She was sitting in her car waiting for her daughter, facing north, the sky was still
blue when she saw a very bright orange fireball moving left to right and downwards at an
angle of about 45 From a sketch she provided | calculate the start and end azimuths as

352t0010. O6Looked I|like burning debris falling
hanging in the airo. Dur at i MNASBARE/, 137 f ew se
179.

Event 3131 2018 October 6/ Western and Northern Cape

Tristan Gardner, an airline pilot was routed to Cape Town at 10973m and 60 nautical
miles (111km)northeastof Sutherland VOR when he saw the fireball at 18h56. They
were heading in 227 the fireball first appeared at around azimuth 1&7d appeared to

be converging with the aircrafts path. Cosile¢ appearance [head and tail], colour was
said to be bright purple like that seen in arc welding. Fast moving, durafise@onds

and then pulsed and exploded with a bright green flash which momentarily filled the view
through the cockpit windscreen.

Also observed by Estie and Charles Clarys from Vanrhynsdorp. Sitting looking due
south, Estie produced a sketch showing the fireball moving at a shallow angle low above
the horizon from left to right, from azimuth 13t 210. Appearance was of a red and
white ball with a tail, which burned out without any terminal burst.

Pieter Labuschagne reported on the Sterre en Planete Facebook pageedhitoiess
20 km west of Inverdoorn, Bokkeveld, looking south moving east to west about
azimuth/altitude 17Q 40 and downwards to the right towards the horizon which was
obscured by mountains up to about.13he light was still visible after it dipped below
the mountain. Colour was bright blger e e n |l i ke a dmercury secu
was 34 seconds, and left a broad glowing trail visible for 5 seconds. The fireballdlashe
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several times, mainly in the second half of its duration and appeared to disintegrate into
several pieces which continued to move parallel to each other.

Also reported seen by Lizette Coetzee from Robertson, who said it first looked like
lightning before seeing the long streak acrdms gky, and by Elma Van Colkfiljoen
from FranschhoekMNASSA 77, 17179.

Event 3141 2018 November 13 Brackenfell, Western Cape

Observed byGerda Jacobs at 20h20h25, duration about 3 seconds, she gaehse

bright white/blue, rounded in front, narrower at the back tapering into a white trail and
seemed quite close. She was sitting outside facing east in her garden, when the fireball
appeared just above her rooftop at azimuth 1688scending at a shallow angle before
disappearing below the roof line at about azimuth 14%he probable path was from
Canis Major, below the bright star Canopus, disappearing from view in Carina and the
path is consistent with a bright Taurid fireball. The waxing crescerdnm83%
illuminated, magnitude 10 was in the west and was veiled in thin fog. She said the
fireball was brighter than the brightest stars visible (Sirius and Canopus), and possibly as
bright as the moon. Gerda said ol have nev
one that seems to be that closet was r e MNAS$A 73,A&¢C9 al 6 .

Event 3151 2019 January 161 Secunda, Mpumalanga

Observed by Deon de Klerk from Secunda at 17h40, driving in a northerly direction,
bright light with a tail behind seen directly in front of him. From a sketch he provided |
determine the start point in azimuth/altitude 3580, descending at an angle of about

30 to the east, from a point just south of Aries, and crossing the constellation of Perseus.
The 75% illuminated moon was 2@ the upper right of the start point, and the bright
star Capella (magnitude 0) was just to the right of where the fireball was last seen.
Duration 34 seconds, and pieces were seen to break away from the tail as it moved. No
soundsheard The fireball was sporadicMNASSA 78, 861.

Event 3161 2019 January 16/ various, Western Cape

A bright bolide was widely seen over the Western Cape at 18h14m53s. It exploded at an
altitude of around 46km, was followed by audible noise and vibrations and left a
persistent train visible for several minutes. Video footage was secured from a camera
located at Malmesbury, and four still images were obtained of the perdisten A

rough triangulation from the more reliable eygness accounts, and more importantly
from images of the smoke train enabled an approximate determination of the trajectory.
The meteor approached from the south descending at a steep angle, moving slightly
towards the east, and disintegrated with two explosions just south of the coast between
Hermanus and Pearly Beach, probably in the vicinity of GansbNASSA 78, 861.

See also MNASSA 78510, The WesteriCape bolide of 2019 January 16A bright

bolide was widelyseen over the Western Cape ahl4n53son 2019 January 16. It

exploded at an altitude of around 46km, was followed by audible noise and vibrations

and left a persistent train visible for several minutes. The first person to advise of this
event was Kos Coronaios, who saildvwechby r ecei v
rumbl i ngdé atitLatarrthatievening an@l thd f8llowing morning, we continued
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to log sightings of the event, as well as two videos and deweages of the persistent

train left behind by the meteor. The observed duration and speed, and the appearance in
the videos are all consistent with a bright meteor. Notably the event was not detected by
US government sensors, and therefore was probably less energetic than the daytime
fireball which detonated with an energy of 0.1 KT just west of Cape Town shortly after
noon on 2013 March 12 (SAFC #249). A rough triangulation from the more reliable eye
witness accounts, and more importantfom images of the smoke traigives the
tentative path showmm Figure 29

Google Earth

Figure 29Event316,locations of observers in Cape Peninsula and southern Cape coast,
with possible path of the bolide indicated as a yellow arrow.

The meteor approached from the south descending at a steep angle, moving slightly
towards the east, and disintegrated with two explosions just south of the coast between
Hermanus and Pearly Beach, probably in the vicinity of Gansbaai.

Geographical visibility and direction

A large number of reportsere receivedrom a wide expnse of the Western Cap&he

fireball was seen as far north as Clanwilliam and Lamberts Bay in the north, and as far

east as Pearly Beach. Henriette Vermeulen observing from Clanwilliam saw it low on

the horizon just east of south and moving diagonally downwards from right to left, while

Liza and Pierre Groenewald from Lamberts Bay noted it seemed to move inland towards

the east. There was a large number of sightings from Cape Town and surrousnatings,

most gave the general direction as seedBt, moving from right to left. From

Wel gemoed, Rozanne Groenewald said somethin
Clubdéd whi ch r ueast of beo lodation. tMariussReite tinhEdgemead was

setting up his telescope and saw the fireball in the direction of Helderberg, in azimuth

about 120. Several reports from further south and east help constrain the probable path

of the fireball. Marg James was walking at Lagoon Edge east of Hermanus when she saw

it to the south eastnd thought it might land in the lagoon. Others in Hermanus said it
seemed to be heading for Gansbaai, and Kate
came right over our heads?o. Jaco and Chl oe
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south of them, from which description of the path | take the meteor did not cross the
coast. Even further easonja Rademeyer saw the meteor from De Kelders and said it
looked like an emergency flare shooting towards Gansbaai. On the other side of the
mountain at Franskraal, Cecelia Diener saw it moving northwards towards the mountain
side. The most easterly sightings were from Pearly Beach, where they saw the meteor
looking in a westerly direction, and moving left to right. This would seem to indicate the
path was headed north east somewhere between Hermanus and Pearly Beach.

Videos of the bolide

' d 20:15:38

Figure 30Sequence of frame grabs from Malmesbury video footage. Top frame is the
first appearance of the bolide at upper right. The third and fifth frames show the two
explosions. Last frame is immediately before the bolide ceases to be visible. In some
frames at least three fragments are visible. Note total flight time in the Malmesbury
video is just under 2 seconds, and the two explosions are separated by less than 1 second.

Two videos were posted on social media, both of which showed the actual passage of the
meteor, either directly or indirectly. The footage from a secucdynera near
Malmesbury ¢creengrabs shown Figure 30 is the best visualisation of the appearance

of the meteor.The meteor enters the field at upper right and descends at an angle of 30
to vertical from right to left looking roughly south. The duration of passage is less than
two seconds from entering the field of view until the meteor burns otutahmve the
horizon, and in that time two bright flashes are clearly observed separated by less than 1
second. The total time of flight of the visible meteor is indeterminate seeing that
deflagration was already underway when the meteor entered the field of view. The
second video is from a security camera overlooking a swimming pool in a residential
property, and the meteor is seen in reflection on the water for ashery section of its
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passage.One further video was received from Guido Di Giannatale which showed the
bright flashes inside a residential property, and the reaction of an animal to the sound of
the explosions. Since the camera time stamp was synchrdoisaternet time,the
appearance time of the bright mete@s determined as h84m53s. This was followed

136 seconds later by the loud explosiowhich would indicate disruption may have
occurred at an altitude of around 46km.

Images of smoke train

In the absence of astrometry from the videos, we were able nevertheless to @esve s
Four images were received showing the meteor descending in different directions
depending on location of the obsenaes,follows:

26 Jacqueline Keulemans Gordon Bay Right to left 14
17 Janeke Maroudas Vermont Right to left 13
42 Riaan Potgieter Onrus Right to left --

22 Analise Kleyn De Kelders Left to right 12

Locations of observers who submittenages of the persistent traim order
from most westerly to most easterly. Note sites 17 and 42 are separated by
only 2.1 km. Descent angle is the angle to vertical.

From interviews with the observers we ascertained the direction faced, and the
differences in direction infer the meteor passed between these locations. So for example,
Sites 17 and 26 were looking east and saw the meteor descend towards the left, while Site
22 was facing west and saw the meteor descend towards the right. The image of
Jacqueline Keulemans from Gordons Bay is particularljulge that it records the train

along with a discernible mountain skyline. A projection of the path in her image gives an
intersection with the ground in azimuth 1822, which is just south of landfall at
Gansbaai. The image of Riaan Potgieter did not show the horizon, but he was able to
point out the positions of the two bright bursts in tian relative to local landmarks,

from which | measured azimuths as 14ahd 120. Close by in Vermont, Janeke
Maroudas took her image around 10 seconds after the visible fireball, and from her
direction | measured an intersection with the ground in azimuth approximately 144
Anali se Kleynods i mage f urtielranis frendefttorights t he o0
as she saw it, which constrains the path to the @fdser location.

Visual appearance

Those who witnessed the visible passage of the meteor described a glowing ball with a
tail, moving quickly, with at least two bright flashes and leaving a trail of smoke which
persisted for several minutes. Aldiana Kotze saw a big ball of red orange flames, while
Ree du Toit said the head looked like a very big teardrop, and Rozanne Groenewald said
it looked like a teardrop with a long burning tail. These descriptions appear to agree with
the montage of images abowehich shows the appearance at various stages in its path as
seen from Malmesbury.
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Figure 31Images of persistent train from Site 42 (left by Riaan Potgieter) and 22 (right

by Analise Kleyn). Notes the changed direction of the path as seen by the two observers

from different locations The two bright areas are the clouds left behind by the two
explosions along the path. Note alsotheeorkr ew appearance i n Riaan
Both images have been processed to enhance details.

The total duration of the visible passage is difficult to determine, as the meteor had
already started the process of deflagration before its two bright flashes, which are what
seemed to catch most peopl ebs attention.
passage before it entered the field of view in the Malmesbury camera footage, and lasted
less than 2 seconds before burning out. Several persons gave estimates of the duration,
from 1-2 seconds up to about 7 seconds. The real duration is probably somewhere
between these two extremes.

Exactly half of the reports gave descriptions of colour. The most often mentioned
were white (30%), yellow (26%) and orange/red (30%). A small number mentioned
seeing blue and green. The colours seen in the vicinity of the path were exclusively
bright white or yellow, and all those who saw other colours including orange, red, green
and blue were located in the Cape Town area.

Many described how thigreball left a persistent train Anali se Kleyn sa
a smoke trail with two bright spots, and Ree du Toit said the fireball broke up before
reaching the horizon and |l eft two white stri
cloud easily | asted two minuteso. Jaco Koe

the fireball and smoke trail, and his descriptions are reproduced in full here;

6Suddenl vy, out of t he ¢ or n-eotoured f my eye,
flash in the direction of Gansbaai. | was facing east. Immediately after the
fl ash, I saw what | ooked | i ke an extremel

the contrail, | noticed that it was fairly thin, at that time thinking that it
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was actually smoke from a flare. The contrail stayed visible for about a
minute and a half. The thickness of the trail also threw me off, since it was
very thin. The wind quickly ruined the straight line and within seconds it
was only a smear of a squiggly line left in the sky. The contrail was
actually really high. It wasn't exactly above us, it was more south, likely
over the ocean. It may have seemed as if it was only a little bit South, but
due to the height of the contrall, it was likely more south than what it
seemed.

The appearance of the tramwell seen in the images taken by Riaan Potgieter (left) and
Analise Kleyn (right) in Figure 28yhich clearly show the two bright spots coinciding
with the explosions and the apparent esckew appearance of the trail.

Sounds heard

The visual meteor was followed by audible sounds and vibrations in the vicinity of the

path. Observers in Cape Town and surroundings did not mention hearing any sounds,

and some even specifically commented that no sounds were heard, though any sounds

would have taken some timefter the visible meteoto reach those locations. The

furthest location from Wwich sounds were definitely repadtevas Franschhoek, where lan

Newt on said he heard oO6what sounded | i ke a sc
Nearly all the sites around Hermanus, Gansbaai and Pearly Beach experienced effects.
From Her manus, Marg James reported 6a | oud 1
Louis Loubser said he thought it was an earth tremor, and Riaan Potgieter saw the meteor
whil e walking his dog, and just over a minu
people to come out of their homes. Also from Hermanus, Guido Di Giannatale recorded

the time of the flash on a CCTV camer a, whi
boomé 136 seconds | ater. F r thevemdake trakdedl der s, /
1520 seconds | ater heard sounds o6like |l oud t
area Sonja Rademeyer said she heard a 61l oud
tremor 0. Fr,mr ReaCloyoBaaob was outside and
very close together, followed by low rumbling for about 8 seconds, much like a flat tyre

on gravel 0. Barnie Huysamer said shortly af
about 15 seconds, and Retha Vos heard Or umtk
there were two explosionso.

Conclusions

From the available reports, we conclude a meteoroid approached from the south of the
country and entered the atmosphere at 18hl14m&i3s steep angle to the east of
Hermanus, probably close to Gansbaai. The bolide underwent two disintegration events
separated by less than 1 secahdround 46knaltitude resulting in two bright flashed o

light, left a persistent traimisible for several minutes, including two bright clouds where
the disintegrations occurred, and was followed by audible sounds with twcsiexyslo
rumbling like thunder whicleaused windows and ground to shake.
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Event 3171 2019 February 71 Fourways, Gauteng

Observed by Bridget Salt from Douglasdale, Fourways at 22h10, facing west on her

patio, was just seeing guests off after dinner when she witnessed a bright yellow/red

fireball. One guest saw it reflected in a window. From a description provided by

Bridget, the fireball started in azimuth/altitude 3365, that is near the head of Hydra,

and descended at an angle of roughly ®0her left in direction souttvest. Duration

was 23 seconds, and the fireball fragmented and a piece was seen to break off shortly
before she | ost sight of it behiBrddetsaid nei ghba
6it was a profound sighting, whskeuTlin@ehismca@r }
fireball was likely sporadicMNASSA 78, 881

Event 3181 2019 February 16i Northern Drakensberg, KwaZulu Natal

Observed by Tomas Ridl at about 17h30. He was overnighting at Xeni Cave in the
Drakensberg, and provided a photograph of the scene and excellent description of the
path relative to discernible peaks on the distant Cathedral Peak range and a nearby ridge.
From the azimuth and altitude of these features | determined the start point a$810
descending at a shallow angle and ending at,3B®. The path was from just below
Aries, ending between Mirphak and Capella. Duratieh seconds, orange/red colour,

my about- 4. At the end of its flight it disintegrated into three distinctly red fragments
which quickly dissipated. No sounds were hedviNASSA 78, 881.

Event 3191 2019 February 16i Honeydew, Gauteng

Observed by Shiralee Tayi@ravi at about 17h50, driving on Taylor Road Honeydew in
direction of azimuth 157 while stationary at traffic lights saw a very bright fireball
travelling from west to east, descending at a shallow angle from about azimuthnti60
disappeared behind buildings on the left at azimuth.136tense red glow at the front
followed by a strong [sic] white tail, duration®seconds, flared with a bright white light

and disintegrated into smaller pieces before disappearing below buildings. She said it
appeared larger than a normal shooting star.

Observed by Dave Brookstein, between 17hBA00 [he said closer to 18h00],
driving along M1 South in direction of azimuth 208aw a bright meteor moving west to
east, duration -2 seconds, bright white/yellow. Start point about B0azimuth 200,
descending at a shallow angle of maybe a few degrees [not much steeper than the
horizon] and finishing in azimuth about 140Dave said he had to lean forward to see it
properly through the windscreen. No disintegration but the meteor appeared to sparkle.

The possibility exists that Events 318 and 319 were the same object. The time of
appearance is between 17h30 and 18h00, but all three reporters gave the actual time as
uncertain, particularly that for Event 318. Projecting the azimuths of the three observers
gives a path movingortheastcross the Free State with a close convergence of the end
points just north of the town of VilliersINASSA 78, 861.

Event 3201 2019 March 15i Vaal Dam, Free State
Observed by Francoi s Strydom about 23h00 !
trajectory towards the horizon at SSW [azimuth about R08und object with a blue
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green tail and as it approached the horizon it changed to a deep orange almost red tail. It
thereafter disappeared beyond the horizon. The whole event was ébousbe conds | ong
MNASSA 78, 861.

Event 3211 2019 March 31i near Molteno, Eastern Cape

Observed by Teresa Opperman and two others at 02h45, while camping in the Bamboes
Mountains between Hofmeyr and Molteno, Eastern Cape. Facing south east, massive
bright blue ball to the immediate lower left of Venus, azimuth/altitude approximately
95, 13, which lit up the whole sky, duratior2seconds, then exploded and continued

as a shower of blue lights falling down for another 3 seconds. They had the impression
that the meteor was coming straight towards them as the visible path was quite short.
Afterwards a red/orange glow remained where the explosion occurred which grew
smaller and eventually disappeared. Brighter than the 23% moon, which was then in
about the same azimuth, altitude 38nd magnitude9.6. MNASSA 78, 861.

Event 3221 2019 April 17 Paradise Beach, Eastern Cape

Observed by Driessen Struwig at 19h02, bright green fireball, from azimuth/altitude 5
45, plunged almost directly downwards [plotting the path backwards Driessen felt it
must have passed directly overhead], and disappeared on the horizont!2® right of
Cocks Comb peak in the distance (azimuth 3580 in azimuth 10 Given these
coordinates | determine the fireball passed from the head of Leo down to the immediate
left of beta Ursa Majoris. No sounds heardhe fireball was probably sporadic.
MNASSA 78, 861.

Event 3231 2019 May 2i various Gauteng and Limpopo

Several reports were received of a bright fireball, ending in a very bright flash. Clinton
Kruger was driving on the N1 North freeway in Pretoria, just short of the intersection
with the N4, when he caught the latdion his daskikam The vehicle was then headed in
direction 343 and the meteor suddenly appears in azimuth,38&tude about 25 and
descends from right to left at an angle of 4@ vertical. It ends in a bright flash just
above the horizon at azimuth 310Duration of visible passage was 4 seconds, and the
bright flash occurs at 18h21m48&scording to the dastam time stampuncalibrated.

The appearance of the fireball can be seen in the sequence of framia gighse 32.

Danie de Beer from Moreletapark was facing navdst and saw the fireball moving
almost directly downwards from altitude 3@ the horizon at azimuth 330 There was a
bright flash on the horizon, which Danie thought was due to its impact.

Two reports from Limpopo were closer to the event. Regart Venter saw the fireball
from a farm in northern Limpopo, and said 6:
a bright whit e-5sezdndsunotbright to Brartrwahtbut sutdderly about
halfway it became very bright and lit up the surroundings. He was facing north and saw
it descending right to left at an angle of8%. He could not see if it reached the horizon
as there was a building obscuring the view.

Henk and Tjaart Kruger were at Tweerivier Game Farm near Lephalale, sitting around
the campfire when they saw the fireball moving almost overhead and slightly to their
right looking north, and headed in direction of azimuth 388en it was lost behind a
|l arge tree. They reported o0lt all happened
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which changed to orange towards the end. The area around us was lit up almost like
[taking a] photograph with a flash. The orange light trail faded before it reached the
hori zon. We heard what sounded | i ke two ban

Figure 32The bright bolide of 2019 May 2 seen from Gauteng and Limpopo. Montage of
four screen grabs from dashcam footage courtesy of Clinton Kruger, driving north on the
N1 east of Pretoria. Resolution as off camera, and extranswastlightshave been
removed to better show the passage of the bolide.

Several other useful reports were received. Dries Retief was driving with his son on
the R511 just north of Brits emoute to Limpopo when they saw the bolide ahead of

them, at 18h20 according to the vehiclebs cl
above the horizon. It started off as a bright white streak which then changed to green and
eventually vyell ow/ orange before it 6expl ode

completely. The streak was initially narrow but widened when it changed to green with

the bright flash at the end being widest. o
Farm, and when they arrived there around 11pm local time they were able to chat with
those who had seen the fireball nearly overhead.

Robyn Staley was at home in Benoni and sai
brightyellomor ange wi th an al most green gl owd, dur
heard. She provided a sketch of the view from her garden, showing the path downwards
from right to left at an angle of 5@nd ending just above the tree line in azimuth 322

Deon Pinetown was at the corner of William Nicol and Republic Road, Sandton,
headed in direction55 when he observed 6éa bright objec
like a shooting star/meteor, but way bigger and much brighter. It was bright green in
colour with flames at the tail endd. He pr o
from right to left at an angle of 5@o the vertical.

Lauren Bird observed from South Downs Cent
full moon would be, duration-6 seconds, bright blue and green, there was a bright flash
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after it supposedly made i mpact with the grc
persistent train or disintegration was noted.

Gaby Warren saw it from Garsfontein, Preto
horizon at about azimuth 334moving right to left.

Unfortunately,despite requests, no further footage could be obtained and with only the
dashcam footage and the limited detailed @yiéness accounts, the path could not be
ascertained with certainty. However, the general descriptions of the end points are
consistent with termination over Central Province, Botswarfdough far from the
radiant, there is reasonably good alignment with the Anthelion metddidASSA 78,
86-91.

Event 3241 2019 May 5i Bredell, Gauteng

Observed by Tim Cooper at 03h33, bright eta Aquariid during ahtww watch on that
shower, m = - 5, white, fast, and left a persistent train visible<©0 secondsMNASSA
78, 8691.

Event 3251 2019 May 28i near Gansbaai, Western Cape
Observed by Du Toit Fourie at just after 04h00, driving south on the R43 from Stanford

in direction of 191t owar ds Gansbaai , he said O0saw a shi
have seen before, moved over the sky for longer period of time than any | have seen
bef ored. From a sketch provi ded I det ern

azimuth/altitude 23Q 20, nearby the star gamma Lupi and lost sight of it at 200 as

it passed behind low clouds on the horizon around the centre of Crux. For the first two
thirds it appeared as a normal bright meteor, but then suddenly increased to very bright
greenishwhite. No sounds were reported, but Du Toit was driving at the tiirtee

fireball was probably AnthelionMNASSA 78, 861.

Event 3261 2019 June 9 Port Elizabeth, Eastern Cape

Observed by Shaun Porter at 17h22, bright white with orange trail, fast moving, duration
1-1.5 seconds but start obscured by apex of the roof of his home. Shaun provided an
image of the view from where he was standing, with a number of stars visible and with
the path of the fireball indicated. From this | determine the start and end points as
approximately az/alt 11024 to 145, 10, that is from RA/Dec 17h33,30 to 20h10,

-50. Shaun said it appeared much brighter than Jupiter, visible just above the path,
magnitude - 2.1, and possibly brighter than the moon, visible in the nodst,
magnitude- 11. No sounds heardPath is aligned with the Antheliaadiant, but path
length in proximity to the radiant rules this out as the sourcEhere is also a good
agreement with the radiant of the talerculids The shower is known to undergo
episodicoutbursts andlid so again in 2019 MNASSA/9, 1215.

Event 3271 2019 June 11 Pretoria and between Potchefstroom and Johannesburg
Gauteng

Observed by Pieter Stronkhorst driving west heading 868Church Street, Pretoria. He
provided a sketch showing the fireball descending from an altitude of about 30
azimuth 275, towards the horizon in azimuth 255
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Observed by Regart Venter at 04h25, driving west on the N12 freeway towards
Potchefstroom, heading 263Seen on his right hand side descending at a shallow angle
towards his left, and did not reach the horizon before burning out. Green colour, and
although morning twilight was well advanced it lit up the skiyhere is a reasonably
good alignment with the radiant of the taerculids. MNASSA 79, 125.

Event 3281 2019 July 25/ near Muldersdrift, Gauteng

Observed by Rubin Kruger, just after 18h00, driving in direction @8the N14 from

Krugersdorp, just before the intersection with R114, the fireball moved from tigher

handside of his windscreen descending to his left towards azimuth &89 moving,
duration about 5 seconds, orange colour. R
be | ower t hanMNASSARSH EE.i ng st ar 0.

Event 3291 2019 July 30i Hazyview, Mpumalanga

Observed by Dave Gear at 15h25 while walking his dogs during bright evening twilight,

duration 3 seconds, colour blue/white, started at az/ajt@®D, and ended at 1010,

that is from RA/Dec 16h1%,22 to 15h12, +53and which gives a path from just below

a4 Scorpii, descending to the | eft and finisl
fireball left a persistent train visible for 2conds antroke into several pieces before

burning out. The fireball was sporadicMNASSA 79, 125.

Event 3301 2019 September 24 near Baltimore, Limpopo

Observed by Tim Cooper at 22h39 during a watch for meteor activity from asteroid
Bennu, m = - 5 at termination, long path from 00h41n47.8 to 19h26m-49.8. Path

length 49.1, duration 3 seconds, giving apparent speed i&d. First third of passage
white, then yellow as the meteor became brighter, last quarter of passage orange core
surrounded by white with sparkling appearance, not dissimilar to the typical Geminid
meteor in appearance. Left very persistent white train, lasting for more than 15 seconds.
The fireball was sporadicMNASSA 79, 125.

Event 3311 2019 September 26 Leisure Island, Knysna, Western Cape

Observed by Elton Harding at around 20h00, facing direction ¥6en he saw O0a
fireball-never seen anyt hiwn=g7, Hurakoa 3 setonds, reavingya | i f e 6
broad trail, and broke into three fragments before disappearing. From a description given

| determine the path from az/alt 23@0 to 266, 55, that is from RA/Dec 21h20,

-39.7 to 19h20,- 29.4, from below the tail of Grus to just above the handle of the

teapot of Sagittarius where it disintegrated. Jupiter£¥m1.9) was lower down below

the point of termination. Depending on the accuracy of the path, pogsibuthern

Taurid. MNASSA 79, 125.

Event 3321 2019 September 28 Orkney, North West

Observed by Rudi van den Heever at 21h55, very bright meteor, duration 8 seconds,
colours seen white and red, left a 2 second persistent train. No disintegration and no
sounds heard. Path was approximately from az/alt, 8D near Grus and descending
towards the right at an angle of 4%owards the Scorpius/Sagittarius regid»epending

on the accuracy of the path, posgiBlouthern Taurid MNASSA 79, 125.
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Event 3331 2019 November 2 Emalahleni, Mpumalanga

Observed in evening twilight by Christiaan Bronkhorst at 16h44, duration 4 seconds,
bright white or bluewhite fireball seen while travelling north on Montagu Street,
Emalahleni. The fireball was seen in azimuth about 3gérhapshalfway up from the
horizon and descending steeply down and slightly to the left. From this description the
path was approximately from the constellation Delphinus towards Lyra. A fiveotthys
crescent moon was situated upper left of the path, altitudar&@2magnitude 10.3. No
persistent train or disintegration noted@he fireball was probably sporadicMNASSA

79, 1215.

Event 3341 2019 December 20 Midrand, Gauteng

Observed by Paul Pritchard at around 22h50, fast moving streak seen through thin clouds,
duration perhaps one second, yellow and orange colours mentioned, path from around
centre of Orion descending straight down through Auriga and burning out on the horizon.
Much brighter than any stars or planets, no souHue fireball was sporadicMNASSA

79, 1215.

Event 3351 2019 December 4 Observatory, Cape Town, Western Cape

Observed by Estian Pienaar at 19h15, duration 5 seconds, brighter than the moon [visible
at the time 55% illuminated, magnitudél, altitude 51 in azimuth 303], very bright

orange and red colour, descending at a steep angle and slightly to the right. The fireball
was initially bright and as it descended it broke into several fragments before some faded
and others disappeared below the level of a neighbouring roof. From a sketch provided
the starting point was approximately az/alt 6380, corresponding to RA/Dec 04h48,

+03 which is between Aldebaran and Rigel, descending at an angle ¢b 1i@e right

and passing just to the left of Betelgeu3ée fireball was sporadicMNASSA 79, 497.

Event 3361 2020 March 3i Pretoria and Roodepoort, Gauteng
Observed by Dave Volschenk at around 17h20, he was facing north, looking at the moon
which was in az/alt 354 41, 59% illuminated and magnituddl. The fireball with a
long tail moved from right to left, low down and horizontal to the horizon. Colour was
said to be silverand around the edges copper cobalirduration 5 seconds, and Dave
s a il ecbulddeven see flames on 8everalsmall fragments broke f.fTcthr ough Davebs
wife Beverley they sent images of the scene indicating the path of the fireball. From this
| determined the path approximately from az/alt, 2% to 348, 25, which corresponds
to RA/Dec 09h18, +13.6to 04h55, +37.6 and giving a path starting between Cancer
and Leo, passing below Castor and Pollux and ending in Auriga, path lengdnd@0
speedl4 /sec. The fireball burnt out about I%elow and to the left of the moon.
Observed by Stuart McKenna from Roodepoort at around 17h30, travelling &sim e
to west.dt was extremely bright, as bright as alful mo o n, maybe brighter
roughly 4 secondsind was moving very fashorizontally at low altitudeabove the
horizon. From diagrams Stuart provided | determine he first saw the fireball in azimuth
33, somewhat later than Dave Volschenk, and ended in azimuth 3A%ere is good
agreement between the two observers on the direction the fireball burnddepeainding

118



on the reliability of the start and end points, the fireball may have been Anthelion.
MNASSA 79, 497.

Event 3371 2020 March 15i Camps Bay, Cape Town, Western Cape

Observed by Kari Goldin at around 18h40, bright white light with white tail, duratén 3
seconds. As bright as or perhaps slightly brighter than Venus (so-#), which set
slightly earlier in the evening. From a sketch provided | determine the path
approximately from RA/Dec 03h52, 28 03h40, 26, short path of 3.0starting below
right of the Pleiades and ending directly below the cluster. No sound hEaedireball

was probably sporadicMNASSA 79, 497.

Event 338 i 2020 March 18 7 Near Villiers, Free State, Mokopane and
Mookgophong, Limpopo
Observed by Donna Bingham at around 21h40, travelling northbound on the N3 highway
about 9kmsoutheasbf Villiers, and headed in direction of 330 swahat apjpeared to
be a shootingtar travelling at speed and gréarger into a firebad . Duration abc
secondswhite at first, tail becomingblue around the edges andange head. Donna
provided a sketch of how the fireball descended which enabled determination of the start
and end points as approximately az/alt,18 to 357, 5, corresponding to RA/Dec.
12h51, +41 to 11h00, +59. The path was from the direction of Arcturus in Bodtes,
crossing Ursa Major which was then near culmination above the horizon.

A report in maroelamedia.co.za reported the bolide was seen at around 21h40 by three
persons, including a police officer, while standing nexh® N1 freewayear the town
of Mookgophong. Attempts to obtain further details from two oftkinee reporters met

with nor esponse, but from the original medi a r e
when we looked up we saw an object with a tail, it was like a ball of smoke and flames

that moved high above at rapid speedd. One
the endpoint in 24 The sighting was followed by so

several residents in the town said their houses shook.

Anton Pieterse provided security camera footage from two sites, one in Mokopane and
the second near Mookgophong, both showing an intense burst of light at the point the
bolide exploded. Two screen grabs from the Mookgophontadgeshow the scene
before the passage of the fireball, and at maximum light from the explosion, which floods
the camera and is clearly brighter than the full moon would appear. The duration of the
flash is about 1 second or less. The time stamp is 23h41m14s (SAST) but the accuracy of
the time could not be verified. Unfortunately, the footage was received just before local
restrictions on travel were imposed as a result of the Cf¥ipandemic, preventing any
attempts by the writer to search for more videos or to calibrate the footage received in
order to define the time and direction of the bolide.

The same media report carried security camera footage in which the sound from the
bolide can be heard, but not the flash. The clip runs for 23 seconds and the sound, which
is of short duration, like a canaot, occurs at 15 seconds. The time stamp on the video

is 23h44m35s (SAST), but the accuracy of the time could not be deterchiretbthe
aforementioned travel restrictionSINASSA 79, 497.
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Figure 33 Event 3381 2020 March 18 at 21h44, brightness of surrounds near
Mookgophong as seen in security camera footage, top before appearance of bolide,
middle at maximum light, bottom immediately after maximum light.

Event 3391 2020 March 31i Vredekloof Heights, Cape Town, Western Cape

Observed by Taneille Roach at around 19h55, said it was as bright, if not brighter, than
the moon[which was not visible at the tifhe Red/orange colour. No sounds heard.
From a sketch provided | determine the start point in az/alt 27, that is RA/Dec
11h26, +21, descending towards the left at a shallow angle of @Qration about 4
seconds before disappearing behind a neighbouring building. The path when plotted
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backwards shows a good coincidence with the source of the Antihelion meteors, which
radiate at this time of the year from the constellation of VilgblASSA 79, 497.

Event 3401 2020 April 37 Somerset West , Western Cape

Observed by Barry Wasdell at 23h49, he gave the azimuth and altitude of start and end

points as 280.44 28 to 292.53, 21, which is RA/De 09 h 4 8 .-561(92 01050 )t, o
09h52. 36 3 &.0Hn)engtid 8 0 duration 3.5s, giving angular velocity of

3.9 /s. The object appeared to reduce in speed for the fiRatdconds, and broke into

several bright fragments. No sounds heard, but the observer was inside a building and

saw the firebaldl through a window. Barry s
t he f ulThe fireloalb waé sporadicMNASSA 79, 497.

Event 3411 2020 April 47 Robertson, Paarl, Worcester, Western Cape

Jodi Allemeier observed the fireball from Paarl at about 19h00, bright orange, duration a
few seconds, and seemed quite low. Facing east, she produced a sketch from which |
determined the azimuths of first and last visibility as 1@} 136, descending at a
shallow angle of about 15

Dediree Green also observed the fireball from Worcesterwasdable to provide a
sketch showing the fireball moving from azimuth 128d headed south. She agreed the
fireball was descending at a very shallow angle.

Reported by Jaco Swart who said his wife and daughter observed the fireball from
Robertson at about 19h00, looking south from the centre of town, saw a bright light with
a red tail moving from nort hesghong mustthave and dc
been quite some distance from us in southerly dire@tion

These reports give the path of the fireball headed roughly south, terminating off the
Southern Cape coastINASSA 79, 497.

Event 3421 2020 April 207 Bredell, Gauteng

Observed by Tim Cooper at 01h20, after completing a meteor watch for the night, was

sitting in the lounge and saw the end of the path through a north facing window.

Duration 1.5 seconds, bright whitey m- 4. No fragmentation. The author checked his

meteor cameras later and found the start of the visible meteor on a frame captured with
CAMS@SA camera 6003 at 01h20m15s, which enabled determination of the start point

at RA 15h07, Dec +243 9 6 . The end point was establ i sl
+47 . When plotted backwards, the path gives a good agreement with the anthelion

sources in the vicinity of Virgo and LibordMNASSA 79, 497.

Event 3431 2020 April 2371 Pretoria, Gauteng

Observed by Angela de Sousa from Rietfontein, between 16h50 and 16h58, as she
stepped outside she saw the fireball moving from left to right below Crux, duration 3
seconds or perhaps longer, colour orange/white, and brightness about that of Venus [then
visible in the opposite direction,yw -4.2]. She said it appeared large and close, and
had a tail, and produced a sketch of the path with the fireball descending at a very
shallow angle from just to the right of alpha and beta Centauri (Pointers), coordinates of
start and end point from RA/Dec 14h1%3.0 to 15h52-87.6.
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Observed by Tanya Coetzee, from Moreleta Park, while facing south the fireball
moved from left to right. She estimated the brightness about equal to Venus, dufation 3
seconds, and colour was white or slightly orange.

The fireball was also captured on one frame from CAMS@SA camera 6005, time of
start of the exposure was H®m?24s. The path from the descriptions and image is
consistent with an Anthelion firebalVenus was magnitudet.2, altitude 11 in azimuth
308 . MNASSA 79, 497.

Event 3441 2020 April 30T Bredell, Gauteng

Observed by Tim Cooper at 18h8&ring a watch on the h Virginid meteor stream,=m

- 8, duration 1.5 seconds, yellow core surrounded by white, the fireball had a sparkling
appearance but no persistent train. Path from 15h56.66n5 to 16h41.7m-64.9,

path length 7.4 speed Ysec. The fireball was logged as a possible h Virginid. It
should be noted that during four days of observing the stream, several meteors were also
plotted coincident with a radiant at about RA, Dec 14hZ®.5, and the path of the
fireball was coincident with that possible radiant alstNASSA 79, 497.

Event 3451 2020 May 1i Sea Point, Western Cape

Observed by Keith Gaston at 19h10, brighter than the moon which was visible ¢ the |
60% illuminated, magnitudel1.4. Duration 2 seconds, bright white with green tail.
Path derived from a sketch was from RA/Dec 13h40, +18 to 13h06, +36, path length 19
The fireball was most probably an Anthelion meteor which radiate from the head of
Scorpius around this datdINASSA 79, 497.

Event 3461 2020 May 7i Donkerhoek, Pretoria, Gauteng

Observed by Leon Joubert at about 07h15, during full daylight, was outside looking in
direction soutksoutheast when his eye caughtflash in the sky appearing as thn

streak of light downwards towards the south west. Two or three pieces broke away from
the main body, followed by a bright flash which then quickly dissipated. Duration was
one second, there was no persistent train and no sounds heard. He said it looked so close
he was expecting a sonic boom. Leon measured the az/alt of start and end points himself
as 150, 30 and 160, 21, which carespond to RA/Dec from 05h1064 to 06h51,

- 71 and is consistent with a Helion meteor which appear to radiate from the direction of
theSun MNASSA 79, 497.

Event 3471 2020 May 8i Krugersrus, Springs, Gauteng

Observed by Natasha van der Walt at about 18h05, slightly brighter than Venus, which
set earlier in the evening and magnitude6, so m = -5, yellow colour and duration
about 1.5 seconds. She said it appeared as a bright ball with a tail, much brighter and
closer than a nor mal O0shooting staréo. N o
view showing the path relative to trees and buildings, from which the derived path was
from az/alt 172, 40 to 192, 30, that is from RA/Dec 12h4G,74 to 06h40,- 78.5,

starting just below gamma Muscae and descending to the right at an angle path0
length 20.0 at 13.3/sec. Given the approximate direction of the path, the fireball was
probably an Anthelion meteor with radiant in the vicinity of Libra/ScorpiNASSA

79, 4957.
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Event 3481 2020 May 10i Polokwane, Limpopo

Observed by Magda Streicher at 16h10, brightness a little fainter than Venus, which was

then visible to the lower right and magnitud&6, so m = ~-4. Duration 23 seconds.

Coordinates of start and end point were from 06R1%4 to 05h42, +1.5, path length

86, with four distinct lpwedbysaburst of lightiargiht s pr e
then disappearing with no persistent train. Colour was white, the terminal flash bright

white. Though far from the radiant, the fireball may have been AnthelMNASSA 79,

49-57.

Event 3491 2020 May 31i Durban, KwaZulu Natal

Observed by Warren Patterson and daughter Neve at 18h26;vgrgerball with short

tail, duraton 456 s econds. They were gazing at t
attention to t heeryltbrightgainos like aflae i r e bWalrir e
Suzannah immediately realised that one of their CCTV cameras faced in the direction of
the fireball, and on checking had indeed recorded the last three seconds of the passage.
Analysis of the footage shows the fireball entering at the top of the frame already in the
process ofblation ands visible for 3.0 seconds before burning out. The duration of the
visible passage from first visibility to fading from view was estimated-asdconds, so

the first 22 seconds of the path were outside the field of view of the camera. The
footage was calibrated from images taken by Warren after the event. Exposures were
made using a Canon DSLR camera, positioned in front of and aligned with the direction
of view of the CCTV camera, and with an exposure time sufficient to capture stars in the
image. Seeing that the positions of the stars were known accurately at the time of the
exposure, the positions of the fireball could be determined after overlaying the calibration
images on screen grabs from the footage and aligning features visible in the two images.
Results of thealibration were:

\

he
0s

Azimuth/altitude Right Ascension/Declination
Start of visible fireball* 144.8, 38.5 17h22592&, 4606
First position in CCTV 149.7,31.7 18h1964®M&, 506
End of visible passage 156.7,21.5 20h136786&, 506

*start point assuming the fireball was visible 2 seconds prior to entering field of view of
the CCTV camera.

The path from these coordieststarts near to delta Arae and ends just to the right of
delta Pavonis. From the CCTV coordinates the length of path travelled was ihle87
time interval of 3.0 seconds, giving a mean angular velocity of/3.96

The changing appearance during the period the fireball was in the CCTV field is
shown in Figure 34. Screen grabs were taken at intervals of 0.25 seconds, converted to
negative images and then montaged along the original descent angle to give an idea of
how the shape and brightness developed. Peak brightness occurs 1.5 seconds after
appearing at the top of the field of view, when the fireball flares to perhaps a2 or
brighter. After peak brightness the fireball faded rapidly without fragmentation. No
sounds were heard.
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Entry at top of frame -

1.5s .
2s . .

2.5s p

Just prior to end of passage

Figure 34Event 349 2020 May 31 at 18h26, appearance of fireball in intervals of 0.25
seconds in CCTV footage. Fireball is already bright as it enters the frame at top left.
Peak brightness occurs at 1.5 seconds into the clip. Enlargements show differences in
appearance before and after peak brightness.

The fireball was also seen by Blaze Haselau from Forest Hills. He reported &eeing
large burning object fallingdm the skywith an orange tail. Way bigger than a shooting
star and very brightlt was in my line of sight for deast 3 seconds before moving out of
view. It looked like it fél to the east into the Indiand®@an off Durba@ There is a good
agreement wit the tauHerculid radiant. MNASSA 79, 497.

Event 35071 2020 June 16 Melkbosstrand and Brackenfell, Cape Town, Western
Cape
Observed by Carla Voorn at 15h40 during bright twilight, 8w was just setting
[Surset at Cape Town was at 15h44]. She was a passenger in a vehicle travelling south
on the N7 and heading towards 175 = - 6, duration between-2 seconds, light green
colour, no persistent train and no sounds heard. From a description of the path relative to
landmarks, including Table Mountain in the distance, the path was from az/alt3810
to 239, 23. MNASSA 79, 885.

Observed by Elzanne Olivier who gave the time as ar@wudet, and the sky was
still quite light, very bright green streak appeared low above the horizon, duradion 2
seconds, then disintegrated into smaller
a description of the path relative to nearby landmarks | determine the path from az/alt
265, 20 to 268, 15. No sounds heardTriangulation of the derived coordinates gives
the path entering the atmosphere just west of Cape Town and travelling offshore in
direction 275. The fireball was Atinelion MNASSA 79, 885.
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Event 3511 2020 June 16 Robertson, Western Cape

Observed by Marcela Wild at 22h08, through a néatting window, as bright as the full
moon, so m = -13, duration 510 seconds. Colour was predominantly turquoise
(blue/green), the head also showed a purple (red/blue) sparkling appearance. From an
image sent by Marcela showing the path as seen through a window and with respect to
the surrounding landscape, path determined from az/alt 380 to 345, 27, that is
RA/Dec 16h41, 12.4to 16h10, 27.3 from near kappa Ophiuchi and towards epsilon
Corona Borealis. The path is consistent with an anthelion meteor, which emanate from
Sagittarius at this time of yeaMNASSA 79, 885.

Event 3521 2020 June 27 Margate, KwaZulu Natal

Observed by Liesl Perelyancaster at 17h30, very bright red ball which appeared to be
burning, with red tail, just above the horizon, duration 3.5 seconds, starting at
approximately az/alt 39 perhaps 5descending at an angle of about 30 horizontal

and ending at azimuth 50 No sounds, no fragmentation, and the fireball burned out
before reaching the horizotMNASSA 79, 885.

Event 3531 2020 July 8i Scottburgh, Pietermaritzburg, KwaZulu Natal

Observed by Myl es Usher at 17h18, 6l arge br
shooting st ar 6tol150rimtial aldtue mtugivdn bu2 defcending right

to left at an angle of 150 horizontal, duration-2 seconds, before losing sight behind

trees. No sounds heard.

Observed by several individuals from the Pietermaritzburg area who reported the
sighting to The Witness newslewathreughtheskPne r e pc
with quite a speedobhghaldn at secehkhyg wephbr taedbl
Attempts to obtain further information met with no response, but all reports were
consistent with a bright fireball moving west to east, crossing offshore south of the KZN
South CoastMNASSA 79, 885.

Event 3541 2020 July 13i Bredell and Hartebeeshoek, Gauteng

Observed by CAMS@SA at 21h49m38.3s UTC. The entire path was captured by camera
6000 at Bredell (operated by Tim Cooper), as well as on both cameras 6021 and 6028 at
Hartebeesthoek (opeeat by Philip Mey) The appearance time for the fireball was
21h49m38.3s UTC on July 13, 2020he entire path was captured on camera 6000 at
Bredell, as well as on both cameras 6G20 6028 at Hartebeesthoek he capture
frames are showm Figure 350verpage The fireball commenced ablation at latitude
26.5603°S, longitude 27.6474°E, altitude00.32 km, terminated at 26.4536°S,
27.7337°E, altitude 54.65 km and enteredatmosphere with velocityi¥ = 19.92 km/s

The apparent radiant was from RA = 273.55° (18h22m12.0s), Det).38¢ which is
located just off thedil of Scorpius.No other meteor showers were shown to be active in
the vicinity of Event 354, anthe fireball is record#as sporadicMNASSA 79, 885.
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Figure 35Video captures of Event 354 from station HA cameras 6021 and 6028 on left
and from station BR camera 6000 on right.

Event 3551 2020 July 18 Mossel Bay, Southern Cape

Observed by Yol andi sdweaerouadbright light folowetd byl 7 h 3 0,

fl amesa, bright er t hdasacontdsh &he head was whiteptime,tail d ur at |

was red and appeared like flames. Yolandi produced an image of the scene which
showed stars and plotted the path of the fireball on the image, which allowed
determination of the az/alt of start and end points as,2DA to 226, 12, which is
RA/Dec 07h39,-68 to 07h24,-43, starting in Volans and ending in Puppi§he
fireball was possibly CapricornidMNASSA 79, 885.

Event 3561 2020 July 18/ Strand, Kraaifontein, Milnerton, Western Cape

Observed by Anton van der Merwe about 19h55, brighter than the moon, bright green
colour, duration 6 seconds and left a persistent train visible for 5 seconds. Disintegrated
into several fragments at the end of its path. Az/alt of start and end points were 315
75,10 240, 75, that is RA/Dec 16h14,22 to 15h53- 40, from Scorpius to Lupus.

Observed by Riaan Koegelenberg who saw part of the passage through a south facing
window, duration approximately half a second, first azimuth 2&&t azimuth 212
descending at an angle of perhaps #b5m right to left. Disintegrated into several
fragments with a bright orange colour.

Observed by Riaan Beukes who also captured the last part of the passage on a cell
phone. He was alerted by a bright flash and on looking up saw the fireball, immediately
followed by a second flash and then disintegrated into several fragments, duration 3
seconds. From the time stamp on the video the appearance time of the fireball was
determined as 19h42. Analysis of the video shows a bright blue/white fireball,
descending right to left at an angle of 28 vertical. Riaan was already taking video at
the time, and so the first flash can be seen lighting up the field of view, after which the
passage of the fireball was acquired. Four stars are visible in the video, which enabled
calibration of frame grabs to derive an accurate path. The fireball appears at the top of

the field of view at RA/Dec 14h06,612 0 6 , very ¢l ose to beta

11h59,-740 0 6, ( a,8%)athlendh9=917.3 and duration 1.8 seconds, giving

an angular velocity of 9.6sec. The duration from first flaslo tisappearance is 2.3
seconds. The end points of the three observers are consistent with disintegration just
south ofCape Point Since the start of the fireball was not seen by all three however, the
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start point and direction could not be determined. The second bright flash and
disintegration can be seen in screen grabs from FBaakes video footage Figure 36

Riaan Beukes also mentioned hearing a sound coincident with the second bright flash
which he described as a sharp 6édatédé sound,
vi deo f oot age Thaesfireball vsabh sporgodicMNASSA T%K &B5.

Figure 36 Event 356 Appearance of the disintegratioehaviorin three frame grabs
from video footage, left at maximum Htgduring second explosion showing two
fragments, middle showing two probable large fragmeaitser explosion and right
showing four fragments after disintegration and immediately before burning out.

Event 3571 2020 July 18 Touws River, Western Cape
Observed by Eddy Nijeboer fromneeuwenboschfontein Observatoay about 20h07,
facing south saw a bright blue/green fireball,#n+ 12, duration about 1.5 seconds, path
from az/alt 150, 35 to 180, 10, that is RA/Dec 22h25,65.6 to 05h20,-66.4. The
fireball split into three pieces before descending below the horizon, which is a distant
mountain range up to an altitude of about.10he fireball appeared to explode beyond
the horizon as evidenced by O6exploding | ight
Observed by Shai Harman from the same location, time given as about 2Qh80, m
- 14, duration about-8 seconds, blue/green colour, path from 1@% to 187, 20, that
is RA/Dec 20h25-71.7 to 07h08,-75.3. Broke into thredragments which were
visible for 12 seconds before disappearing from vie®hai said he was observing the
sky with exper i baveomngssed firaballs in thespasy bub nevihisf
magnitude A spectacular sight
Note the paths given by the two observers are parallel but separated. bi/<i@g
Eddy Nijeboerds coordinates, as an amateur
fireball was Anthelion MNASSA 79, 885.

Event 3581 2020 July 18i Touws River, Western Cape

Observed by Eddy Nijeboer at 21h07, during the same observing session as Event 357,

my = - 10, bright blue light lit up the interior of his observatory, and on looking up saw

the | ast second of the fir3b@ld50,a86, thatsss sage,
RA/Dec 13h41-23 to 12h45,-27 . It had already fragmentadto three pieces and
disappeared behind the mountaifhe fireball was probably sporadictMNASSA79, 88

95.
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Event 3591 2020 July 23/ Uitenhage, Eastern Cape

Observed by Nicola McEwan between 18h00 and 18[ffathter] thanthe moon but

considerably [brighterthan any stars in the night skyThe moon was ghreeday old

crescent, magnitudeB.5, and set around the same time as the sighlfihghead and tall

were brightorange andhad the appearance of a fiery ball leaving a trail of orange fire in

its wakeod. From a sketch provided,tbhe fire
the right of Jupiter, which was then magnitud27 in azimuth 97, altitude 40. The

fireball was first seen about altitude 2%nd disappeared below the horizddNASSA

79, 8895.

Event 3601 2020 July 271 Bredell and Hartebeeshoek, Gauteng

Observed by CAMS@SA at 20h22m47s UTChe appearance time was 20h22m47s
UTC on July 27, 2020. The path was captured by camera 6000 at Bredell, and on camera
6028 at Hartebeesthoek, and the capture frames are shéigure 37 The fireball was

also independently captured onahksky camera operated by Cory Schmitz at Greenside
Observatory, Johannesburg, and is shawiRigure 38 The meteor was first seen above
latitude 26.4397S, longitude 27.8119E, altitude 106.34 km and ended above
26.5691S, 27.7226E, altitude62.09 km with a preatmospheric velocitWins = 19.61

km/s The path is approximately in a southerly direction crossing Gauteng, over an
almost identical track to Event 354, but in an opposite direction. The ground paths of
both fireballs are separated by only 7.5km! The fireball emanated from an apparent
radiantat RA =290.52 (19h22m04.8s), Dec. =8.18. The flaring behavior during
ablation is typical of that often shown by bright alpha Capricornid meteors, and the
radiant is in the vicinity of that shower, which a8 = 306.5, Dec =-9.2, V4 = 23

km/s (IAU shower codél, CAP) MNASSA 79, 885.

Figure 37Video capture®f Event 36(rom station HA camera 6028 on left and from
station BR camera 6000 on right.
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Figure 38 Capture of Event 360 from an 8 second exposure using askwlcamera
operated by Cory Schmitz.

Event 3611 2020 August II Cape Town, Western Cape
Observed by Anton Krige, time given as 21h55, mv7s light yellow colour, duration
about 3.5 seconds, path from az/alt 32422° to 320.0°, 8, that is RA/Dec 17h26,
+24.3 to 16h36, +33.6 The fireball left a persistent train visible for 2 seconds. Anton
said it moved about O6one fifth the speed of
terminal flash just above the horizon and then disappeared. No fragmentation observed
and no sound heard but the fireball was observed through a closed window.
Observed by Yoshan Nico Oree, time given as 21h50, duration less than one second,
as bright as the full moon, which was visible at the time, 97% illuminated and magnitude

- 12, altitude 77in azimuth 322. There was a terminal flash after which the fireball was

obscured by Table Mountain. Nico said o6it
white flaming ball with Dbluish purple f 1l ame
fireball moved relative to Devilds Peak an:

Mountain the az/alt of first visibility and the point at which the fireball descended below
the saddle was determined as 3178 to 314, 11, that is RA/Dec 16h47, +240

16h19, +27.4
Tracing the paths backwards there is a reasonable agreement with the alpha
Capricornid radiantMNASSA 79, 885.
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Event 3621 2020 August 21 Cape Town, Western Cape

Observed by Shai Harman at 17h00, as bright as the moon, which was then 99%
illuminated, magnitude 12.2 in azimuth 103 altitude 22. Duration 3.5 seconds, az/alt

of start and end points 32035 to 298, 20, that is RA/Dec 12h50, +11o 11h13,

+10. Path length 23.6 angular velocity 6.7sec. Colours noted were blue and green,
and the fireball broke into two pieces before disappeari®gphaCapricornid or
Anthelionare both possible source®NASSA 79, 885.

Event 3631 2020 August 7 Brakpan, Gauteng

Observed by Izelle Ballot just after 17h00, duration about 5 seconds, a bright light caught

her attention, Obright orange ball with thi
From a sketch provided, the path was determined approximately as az/alB833t®

110, 30, at which point it passed behind a neighbouring roof, descending at a very
shallow angle from RA/Dec 20h2251 to 20h34,- 29, and ending lower right of

Jupiter, which was then magnituel@.7 at altitude 44 The path does not correspond

with any known radiantand the event was sporadiINASSA 79, 885.

Event 3641 2020 August 18 Greenside, Bredell and Hartebeeshoek Observatories,
Gauteng

Observed by CAMS@SA at 19h53m10.62s UTC. Using images from camera 6001 at
Bredell and camera 6027 at Hartebeesthoek the apparent radiant was determined as RA =
255.11° 0.01, Dec. = +2.69 0.01, apparent speed;¥ = 13.95° 0.01 km/s. The

image from cenera BR6001 is showin Figure 39

Figure 39Video capture from station BR camera 6001. The stars taighé of the
fireball are in the constellation of Ara.
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The ground path was fro®6.1176 S, 27.8077 E at 87.9 km altitudeéo 26.2680 S,

28.0779 E at 58.3 km altitude. Orbital elements were determined as q = 1.01105

0.00001 AJ, a = 2.2550 AU, e = 0.551%60.0002, i = 6.878° 0.005, peri = 184.483°

0.06, Node = 146.0424° 0.0001 (J2000) and the orbit is typical of an asteroid

Seeing the orbit was asteroidal and entered the atmosphere with a slow velocity of only

14 km/ s, there was a chance that fragments I
on prevailing winds at the time, a potential strewn field location was determined and a

low level search was carried out by the author, but did not produce any fragments. The

fireball was also captured on an-slly camera operated by Cory Schmitz, anshiswn

in Figure 40 MNASSA 79, 14350,

Figure 40Event 364 captured on asky camera frame from Cory Schmitz. Path is from
Sagittarius to Grus. Jupiter is the bright object just above the start of thatrdishows
the accumulated brightness of an eight second exposBegurn is immediately left of
Jupiter.

Event 3651 2020 August 25 Malgas and George, Western Cape

Observed by Stephen Palmer who gave the time as approximately 13h15, he was paddle
skiing on the Breede River at the time, when he sawbggtbabout half the size of the

moon falling directly downwards in azimuth 1I10from altitude 30 to 25, intensely
bright, 0l i ke a ooawhielblug lighy shqrtodurationdf abawyp o
seond, and suddenly disappearethe sky was blue, and the fireball was seen between
two cloud masses, which were patchy, less than 1/8 covekagsound heard
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Observed by Marco Charles at 13h24, which time he checked as accurate, he was
ascending a ladder when it passed almost overhead, moving in azimutlld@®ion 3
4 seconds and burning out just above the roof of his house, so altitude per#dps 30
Appeared as a bright ball with a tail, initially silver, but then changed to various colours
at the end of its path. Marco thought he heard sounds, likened to a banging sound.

The fireball probably terminated offshore, south of the area between St Francis Bay
and Port Elizabeth. No reports were received from that area, but the fireball occurred
during daylight. MNASSA 79, 14350

Event 3661 2020 September 10 Harare, Zimbabwe

Observed by Peter Morris through an open window at 03h10, brighter than Venus which
was then magnitude4.2, duration 42 seconds, colour greenish, no train. Path was from
approximately az/alt 39 14 to azimuth 25 on the horizon, that is RA/Dec 08h00, +40

to 08h18, +60, descent angle 225 The start point was below left of Venus which was
altitude 23 in azimuth 61. The fireball was probably sporadidNASSA 79, 14350

Event 3671 2020 September 13 Djuma, Sabie Sands, Mpumalanga

Bright bolide caught on a webcam overlooking the dam at Djuma Private Game Reserve.
The fireball enters the frame at 20h23m35s, and descends at a steep angle dhE66

time stamp was calibrated and verified accurate to within 1 second. The changing
appearance of the bolide is shownthie sequencen Figure 41 which is a montage of
screen grabs taken at approximately 0.2 second intervals along the path. Duration of the
meteor in the video is 4.8 seconds, during which time the fireball shows two outbursts in
brightness (see frames 2 and 10), followed by a third smaller outburst, when the object is
seen to split into two fragments (frame 17). The leading fragment undergoes a further
outburst (frames 225), following which the two fragments rapidly fade from view.

Figure 41 Event 367 changing appearance shown in intervals of approximately 0.2
seconds.Two outbursts commencing frames 2 and 10, splitting in frame 17, outburst of
leading fragment in frames 225 followed by rapid fade from view.
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Astrometry on frames showing prominent celestial objects shows the fireball was first
visible at az/alt 8309;, 10 07j, last visible at 8430.6, 6 36j, that is from RA/Dec
03h13mb54s, +53i40+ to 03h28m30s, +2A3;20+, descending steeply at descent angle
160 from below right of the constellation of Cetus towards the horizon. Path length
3 35j, angular velocity 0.7%sec. The patplotted in gnomoit projectionshows a good
coincidence with the radiant centre of the Anthelion meteors for the date.

The approximate brightness behaviour during the period the fireball was in the camera
view is shom by the light curvein Figure 42 While clearly bright, the apparent
brightness of the fireball could not be ascertained with certainty. The planet Mars which
could have been used for calibration of the video was magniideat the time, but was
just outside the field of view of the camera. Images were taken the following morning
during normal camera use, and when the crescent moon (14% illuminated, magnitude
-9.0) and Venus (magnitudet.2) were both in the field of view, but unfortunately the
camera was then operating in infed mode, so that brightness estimates when the
fireball was at its brightest were not strictly comparable. Nevertheless estimates were
made using these objects for comparison, but consequently are shihwarger error
bars inthe light curve A further opportunity presented itself when Mars was in the direct
field of view on the evening of 25 September, having brightened to magni2ugleand
which allowed reasonable brightness estimates when the fireball was not as bright, and
these estimates consequently are shown with smaller error bars.

-14
12 ‘

-10 ‘

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Frame number in Figure 38

Figure 42Light curve for Event 367rror bars are larger and the brightness uncertain
during peak brightness due to the lack of suitable comparison objects captured under the
same exposure conditions. Error bars are smaller when the fireball was fainter due to
comparison with Mars at similar brightness.

The fireball was already bright as it entered the field of view at top left, and
immediately flared to m= - 8, faded to around4, followed by a larger flare at 2.0
seconds into visible passage to a peak brightness estimated=as 1 ° 2. Fading
occurs again over a period of 0.8 seconds. Fragmentation occurs at around 3.4 seconds
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with slight increase in brightness, following which the leading fragment also flares
briefly before both fragments fade rapidly from vieMINASSA 79, 14350

Event 3681 2020 July 14i Djuma, Sabie Sands, Mpumalanga

Bright bolide caught on the same webcam as Event 367. While the date of this fireball
was earlier, video footage was made available and analysed at the same time as the
previous event. The appearance time of the meteor was at 00h02, first visible reflected
off the surface of the dam which the camera overlooks, before directly entering the
camera field top left, the duration from first visibility of the reflection to end of meteor
was 6.7 seconds. Thappearance is shown Figure 43 from which it appears the
fireball had already passed peak brightness when it entered the field of view. The fireball
left a persistent train of 1.1ength and visible for several seconds before fading from
view.

Figure 43Event 368, seven frames showing the changing appearance of fireball, the first
three from left show the reflection in the water of the dam, the fireball can just be seen
entering at top of the second frame. The last four frames show the fireball as it
disintegrated and faded, leaving a short persistent train.

Projecting the path backwards to include the full 6.7 seconds duration gives the path from
az/alt 5016;, 1108j to 6241j, 6 04, that is from RA/Dec 01h36.4m, +29.30
02h24.5m, +21.6 Descent angle 112path length 12.9 angular velocity 1.9sec. The

path plotted in gnononic projectiondoes not coincide with any known radiants. The
moon was just outside the field of view at the time, magnituti®5, altitude 15in
azimuth 72. As a result, no direct estimate of brightness of the fireball could be
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determined butising the same calibration images described for event 367, the fireball
peaked at abouty* - 8. MNASSA 79, 14350,

Event 3691 2020 September 17 near Winterton, KwaZulu -Natal

Observed by EIl oise Braithwaite @galegenound 17
ball with tail, seen through north facing window, descending vertically, descent angle

180 in azimuth 38, the first part of the path was obscured by the branches of a large

Plane tree, then continued in full view until lost behind a building and MINASSA 79,

143150,

Event 3701 2020 September 26 Bothasig, Cape Town, Western Cape

Observed by Jules Lind at between 17h45 and 18h00, bright white light with long tail,

6l ooked |Iike a cometd, growing | arger in si
moon. From a sketch provided the path was from approximately az/ajt3b%o 270,

25, that is RA/Dec 14h42,28 to 14h52-13 . Descent angle 105path length 15.2

angular velocity 7.6sec. The fireball could not be associated with any known radiants

and was sporadicMNASSA 79, 14350

Event 3711 2020 September 26 Newcastle, KwaZuluNatal

Observed by Nduduzo Gumede at about 19h38, duratibrs&conds, red colour and

di sintegrated at the end of i1ts path, i ke
az/alt approximately 245 45 moving slightly down towards to 25442, that is

RA/Dec 18h30; 36.5 to 18h20.- 29.5, descent angle 110left to right just below left

of Jupiter, which was then magnitud@.4. Fainter than the moon, which was 77%
illuminated, magnitude 11.8 and nearly overhead. The path does not coincide with any

known radiants and was sporadMNASSA 79, 14350

Event 3721 2020 October 10" Bela Bela, Limpopo

Observed by Marika Kock at about 18h00, duration perhaps 5 sedorigt orange/red

fireball with a tail,at low altitude, [perhapsp0-3 0 degr ee angl ed right t
heard. Start and end az/alt from 1480 to 39, 10, where it was lost beneath a line of

trees. The coordinates were from RA/Dec 02h@% to 00h40, +38, path length 93

and the path is not consistent with any known radiants. The fireball passed just above

Mars, then magnitude2.6, azimuth 73 altitude 21. MNASSA 80, 224.

Event 3731 2020 November 6 Vereeniging, Gauteng

Observed by Christian Kriel at 02h12, while driving in direction 108 = - 5, duration
about 3.5 seconds, coloblue or white/blue. No disintegration. Path estimated from
approximately az/alt 10959 to 106, 21, that is from RA/Dec 09h26,32 to 12h16,
-23. Venus was 21below left of the end point, magnitud® corrected for extinction,
and altitude 7. The moon was at altitude 38 azimuth 350, magnitude- 11.5.
Deperding on the reliability of the start and end points the fireball may have been
Southern Taurid (anthelion)MNASSA 80, 2Q24.
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Event 3741 2020 November 25 Krugersdorp, Gauteng

Observed by Shane Dollman at 17h30, total duratie® feconds, bright flare
approximately two thirds along the path tg - 12, after which it left a persistent train
visible for a further 23 seconds. Yellow, blue and green colours noted. Path from az/alt
302, 29 to 316, 8, or approximately RA/Dec 20h28, +120 19h53, +35, from
Delphinus to Cygnus. The moon was used for comparison, at the time 82% illuminated,
magnitude- 11.8, altitude 58in azimuth 37. The fireball was sporadicMNASSA 80,
20-24.

Event 3751 2020 November 25 Cape Town, Western Cape

Observed by Jason Souma at 20h53, duration 1.5 seconds, white colour. Said to be
brighter than the moon, which was then 98% illuminated, magnit@el, in azimuth

11, altitude 39, and the fireball passed just below the moon. Path approximately from
az/alt 357, 30 to 288, 40 . MNASSA 80, 224.

Event 3761 2020 December 3 Spanish Farm, Western Cape

Observed by Chantel Sirakis at 01h30. Duration less than 5 seconds, colour bright white,
no disintegration, as bright as the moon, which was then 93% illuminated and magnitude
- 12, path from az/alt 24530 to 181, 10, that is RA/Dec 02h36,36 to 19h44-66 ,

from Fornax to Pavo, path length 61When traced back the path is possibly consistent
with a late Northern Taurid, or perhaps Anthelion meteor, which radiate from the same
region of sky around this datdINASSA 80, 224.

Event 3771 2020 December 5 Cape Town, Western Cape

Observed by Dean Kubler at 19h38sible for one second as a number of fragments,
disappeared momentarily before brightening again f@ deconds. No estimate of
brightness gi vgmnouslirebtll, whiehaseemadeaguitd bigband clase
comparisontoany stars t r ai | i ng A sketoh shawed thesppatta mokiigfd .
to right above the horizon between azimuth 300330. MNASSA 80, 224.

Event 3781 2021 January 1i Herbertsdale, Western Cape

Observed by Marc Nicolson at 20h20, duratiof2 keconds, bright yellow or light
yellow, with yellow/orange trail, said to be brighter than the full moon, which was then
92% illuminated and 4above the NE horizon in azimuth 61Path from az/alt 34529°

to 27, 20°, that is RA/Dec 03h36, +2%0 06h32, +30, path length 40 MNASSA 80,
20-24.

Event 3791 2021 January 11i Germiston, Gauteng

Observed by Abraham Chishiri at 18h48, said to be brighter than the full moon, duration
7-8 seconds, long enough to point out the fireball to a friend, path from az/alt4&1%

169, 49, that is 01h15; 53 to 05h18,-65 The event was sporadic. Colours were
said to be white, yellow and red, initially a small glow, becoming larger and very bright,
leaving a white trail, fragmented into two pieces, one very much brighter and giving a
terminal flash before fading. Abraham
very b eMNASISABQY 2248..
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Event 3801 2021 February 31 Scarborough, Plumstead, Western Cape
Observed by Derek Wiid at about 19h30, duration about 3 seconds, bright-yiltay
not as large, but as bright as the moon, which was not visible at the time and rose two
hours later. The head appeared to be made up of several brighter spots or fragments,
which then faded quickly without further disintegration. Moving horizontally left to
right, az/alt of path from 20445 to 303, 45, that is approximately RA, Dec 02h16,
-69 to 03h14,-04, and the path is possibly consistent with the alpha Centaurids
radiant.

Robyn Harris also saw the fireball froflumstead bugave the time about quarter of
an hour earlier, moving parallel to the horizon from azimuth 1p@ssing over Table

Mountain after which it .é0uratertwaslafeavasgegndsar e d 6
bright whitish | ight, which RobyNNASBA d was
80, 2024.

Events 381 and 382 2021 February 51 Wonderboom, Pretoria, Gauteng

Bruce Dickson observed two fireballs in a short space of time, at 18h44 and 18h58. He
was sitting under an awning at the time when both appeared to emanate from more or less
overhead. The first was seen behind clouds, but estimated conservatively as magnitude
- 3 or brighter, duration-3 seconds, and burned out at az/alt, 30 . The second event

was seen between 6/8 clouds, magnitude appf@x. duration 23 seconds, and
terminated at 290 30 . MNASSA 80, 2Q4.

Event 3831 2021 February 5i Phoenix KwaZulu Natal

Observed by Ashley Ramautar at 23h10, duratigh seconds, as bright as the moon
which was then 47% illuminated, magnitudgl, altitude 23 in azimuth 94. Colours
seen were white and orange. Path from 186°to 170°, 45°, that is 10h18,75 to
12h00,- 72 . The event was sporadi®MNASSA 80, 2@4.

Event 3841 2021 February 71 George, Western Cape

Observed by Anton van der Merwe at 01h55, durati@sgconds, bright white, said to

be brighter than the full moon. The moon at the time was a 24% crescent, magnitude
- 10, altitude 28in azimuth 100. The fireball passed below Canopus from right to left,
and from a sketch provided the path was from RA/Dec 05t8%,to 04h48-51 . The

event was sporadidINASSA 80, 224.

Event 3851 2021 February 161 Cape Town, Western Cape

Observed by Willie Koorts at 03h47 while driving on the N1 towards Cape Town, bright
white fireball with descent angle 173 Captured on a dastam which enabled
measurement of the trajectory. Morning twilight was well advanced such that no stars
were visible, and calibration was done using azimuths of prominent landmarks as seen
from the observing location.

137



4 9 GR" |

LA Figure 44
i : Path of Event 385 throug
the constellation of Puppis
To the left of the fireball i
the bright star Canopus
which was not visible in th
footage due to onset «
RN o & - bright twilight. The radiant
ofi B EB AT of the gamma Crucid
£ \ /0 (GCR) is shown at top, wit
that of the alpha Centaurid
just above off top of page.

Duration 0.4° 0.1 seconds, leaving a trail which dispersed almost immediately, path
from 222.3, 11.3 to 223.0, 7.4, which is RA/Dec 08h13m1l6s;51 4431+ to
07h13m20s,- 42 16;36t The pathwas plotted gnomonicalljFigure 44] and may
possibly have been a gamma Crucid or alpha Centaurid meteor. The alpha Centaurids
were observed in 1980 during an outburst as seen from Western Australia, but since then
activity has always been at low levels. Despite this the shower is known to produce
occasional bright meteors, often fireball brightness. The gamma Crucids were only
confirmed for the first time in 2021, when they produced meteors between February 13
16 (Jenniskens PQutburst ofGamma Crucidsni 2021 (GCR, IAU#1047)posted to
Meteor News on February 15, 202ittps://www.meteornews.net/2021/02/15/gamma
crucids2021qgcrl047). The radiants of the two showers are separated hybid the
position of the gamma Crucids determined by CAMS is known more accurately, while
that of the alpha Centaurids was determined by visual plotting. The possibility exists that
the two showers may be one and the saWMiHASSA 80, 224.

Event 3861 2020 April 221 Centurion, Gauteng

This fireball was observed in 2020, but the report was only received months later.
Observed by Ally du Plooy at 00h10, duratio 3econds, initially bght, but became
brighter and largr, peaking brighter than a full moon, which was not visible at the. time
Colours observed were white, yellow and blue, the tail becoming red, and left a persistent
train visible for 12 seconds. Path from az/@B0° 38°to 300°,27° that is RA, Dec.
12h37,- 08 to 12h35, 11. The event was sporadic. AMS Fireball Report 82620.
MNASSA 8062-64.

Event 3871 2021 February 271 Cape Farms, Western Cape

Observed by Karen Tardieu at 20h55, duratie® deconds, while driving saw a bright
white fireball ascending vertically from approximately altitude 2045 in azimuth 70,
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just to the right of and as bright as the moon, which was then 99% illuminated and
magnitude- 12.4, altitude 31in azimuth 47. The path probably originated just beyond
the horizon in Bootes, passing through Virgo and terminated in the region of
Crater/Corvus. The fireball left a persistent train which glowed for about 2 seconds. The
event was sporadicAMS Fireball Report 118@021. MNASSA 80, 6B4.

Event 3881 2021 February 27i Onrus, Western Cape

Observed by Desre Dempsey at 21h00, she was in her car at the time, du#ation 3
seconds, green fireball with orange tail, path from az/alt 60 to 5, 18 where it
dropped below the mountains to the north. The coordinates of the path were from RA,
Dec. 10h16-21 to 09h12, 37, path length 60 No estimate of brightness given, or
comparison with the almo$ull moon, which was immediately below the fireball,
magnitude- 12.4, azimuth 46and altitude 32 AMS Fireball Report 1462021. The
fireball was sporadic. MNASSA 80, 6B4.

Note: while Events 387 and 388 were seen from similar locations and within five minutes
of each other, it was originally thought they might be one event. Further investigation
confirmed however the directions were very different, and the two sightings are
considered to be two separate fireballs.

Event 3891 2021 March 31 Magaliesburg, Gauteng

Observed by Jurie Kupfer at 20h30, duratiecB geconds, as bright as the full moon,
yellow orange fiery ball with a flaming tail. Slow moving, path from az/alt 8Q°,to
104°, 11°. AMS Fireball Repod7742021 The fireball was sporadic MNASSA 80,
62-64.

Event 3901 2021 March 11i Cape Town, Western Cape

Observed by Juandre Rushin at 19h10=m5, duration 34 seconds, colounslue and
orange, persistent train visible for 2 seconds after the fireball suddenly disappeared. Path
from 155, 71 to 200, 63, that is RA, Dec. 08h32,50 to 06h35-58 . AMS Fireball
Report15332021 Depending on the reliability of the start and end points the fireball
may have been AnthelioMNASSA 80, 6B4.

Event 3911 2021 March 197 Amanzimtoti, KwaZulu Natal

Observed by Win Kloppers at 02h20, very clear red orange ball of fire which lit up the
sky, and then suddenly disappeared without fragmentation or persistent train. Duration 1
2 seconds, from descriptions and sketches path determined approximately from az/alt
30, 80 to 40, 45, that is RA, Dec. 16h30,21 to 18h00. 6, path length 34from
Scorpius through Ophiuchus. The event was sporddidASSA 80, 684.

Event 3921 2021 March 19i Harare, Zimbabwe

Observed by Kevin Shaw at 02h53, magnitude when first s8dn - 4, brightening to

-5, duration 78 seconds. Colour wasiiially white, becomingbright yellow/orange

with white centre surrounded by orange/r&glit into several pieces of which most
burned out quickly, but four continued until losing sight as they passed behind trees. The
four fragments |l eft a faint O6smokyd trai
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from az/alt 166°15° to 142°,15° that is RA, Dec. 23h25,76 to 22h39,-54. The
event was sporadidINASSA 80, 6B4.

Event 3931 2021 April 77 Cape Town, Strand, Western Cape

Bright daytime fireball, seen about twenty minutes aBarrise. Observed by Schalk
Keun and hissix-yearold daughter Mia, time given as 05h26, duratio2 $econds,
bright white fireball from az/alt 12441 to 106, 22, that is RA, Dec. 00h06,46 to
01h00,- 25 . The fireball was also observed by Melvina Petersen who gave the time as
about 05h20, driving in direction 128he was stationary at the intersection of the N2
with Onverwacht Road when she saw a bright yellow/orange fireball, duratibn 1
seconds, path from az/alt 12515 to 74, 23, that is RA, Dec. 23h30,48 to 23h48,

-01. There is good agreement between Schalk and Melvina for the direction the fireball
terminated, and the path was most probably in a northerly to-westerly direction
across the southern Cape. The fact that the fireball occurred during bright daylight and
above right of theSun probably accounts for the lack of more observations. AMS
Fireball Report 2172021 MNASSA 80, 684.

Event 3941 2021 April 81 Vanderbijlpark, Gauteng

Observed by Johann Wolmarans at 20h45, duratidsdconds, colours noted were blue,
red, and orange, and the tail appeared to be fragmenting. Johann wagednids but
none were heard. Path from az/alt 2741 to 270, 18, or RA, Dec. 08h22;14 to
06h50,- 08, path length 22.6 The path is probably consistent with the Anthelion
radiant which is located around the constellation of Virgo around early April. AMS
Fireball Report 221-2021 MNASSA 80, 6B4.

Event 3951 2021 April 117 Kariba, Zimbabwe

Observed by Mark Brightman at 16h24, thenhad not yet set and the fireball would

easily have been missed had he not been looking in the direction at the time. Very fast,
bright white, 6similar to the |l ight of an
from az/alt 135, 30 descending vertically and disappearing behind the Matusadona
Escarpment at 1352 shortly after reaching peak brightness. The corresponding RA,

Ded. is from 11h54,-47 to 14h33,-43, and tracing the path backwards does not
coincide with any known radiant®NASSA 80, 684.

Event 3961 2021 April 207 Rustenburg, North West

Observed by Edwin Radiokana at 04h09, travelling in direction 282Dr Moroka St,
Rustenburg, twilight was already well advanced, when he saw a large yellow ball with

bl ue green tail, sai d 01 i k-2setomds, enclioglimaur o f
terminal flash to m= -9 and suddenly disappeared. Path from az/alt,24P to 239,

39, that is RA/Dec. 16h06,37 to 15h54,-39. There is a good agreement with the

source of the Anthelion meteors. AMS Fireball Report 23981. MNASSA 80196

203

Event 3971 2021 May 2i Langebaan, Western Cape
Observed by Katherine Thomson at about 18h15, sitting outside with a friend when she

saw a Obright orange ball which | ooked 1|i ke
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three seconds, no fragmentation, and path from approximately az/altZ76o 95, 15,
or RA/Dec. 15h00, +05to 15h30,-12 . The event does not coincide with any known
radiants and was a sporadic firebdNASSA 80, 19803.

Event 3981 2021 May 18i Steytlerville, Eastern Cape

Observed by Frans Koekemoer at about 07h25, bright fireball seen in daylight, looked up
and saw a bright ball with tail with fragments breaking off, very fast moving and duration
less than one second, and lost sight of it when it passed below the Baviaanskloof
Mountains due south. Frans said it appeared to be very close. The altitude of the
mountain ridge as seen from the location is. 1{escent angle 120path from az/alt
approximately 12Q 48 to 180, 14, that is RA/Dec. 04h25,44 to 12h48,-70. The

path is consistent with the radiant of the Helion metebtSASSA 80, 19803.

Event 3991 2021 June 21 Roodepoort, Gauteng

Observed by Micah Potgieter and Gerhard Nagel at 18h25, duraicse8onds, bright
blue-green colour about as bright as the moon which was then 87% illuminated,
magnitude- 12.0, altitude 74in azimuth 49. Micah saw the fireball through a west
facing window, 6fuzzy appearance, |l ooked
descended below a neighbouring rooftop. Gerhard was cycling nearby and confirmed the
short path downwards toward his right. Left persistent train for 2 seconds. From

F

Mi cahdés description, pat h , 80eto 65,d%,ghatasx i mat el

RA/Dec. 09h54,-20 to 09h00,-11. Descent angle 150 The fireball probably
emanated from one of the many radiamtsive around Scorpius and Sagittarius during
June. AMS Fireball Report 342021. MNASSA 80, 19203.

Event 4001 2021 July 14i Durban West, KwaZulu-Natal

Observed by Ewan McPhail at 02h12, duratie@ 3econds, orange, yellow and white
colours were seen,ynestimated about9. Path from az/alt 180°, 26° to 125°, 29°, that is
RA/Dec. 12h06- 86 to 04h52,- 43, path length 48and the fireball left a persistent
trainof about 10vi si bl e as a 6éshort whitish smoke
the dar ko. The path does not coincide
sporadic. AMS Fireball Report 382021 MNASSA 80, 19803.

Event 40171 2021 August 8, 23h00 UT (August 9, 01h00 SAST)various locations
from Riversdale to George, Western Cape
Several persons reported hearing sounds at around lam local time on the morning of
August 9. Locations included Riversdale, Mossel Bay, Oudtshoorn, Boggoms Bay,
George, Hartenbos, Klein Brak River, Wilderness and De Rust, spanning a horizontal
distance of around 115 km. The most westerly location where sounds were reported was
Riversdale, where it was described as a rumble, like distant thunder. The most easterly
was from several observers in the environs of George, where the sounds were mostly
described as rumbling like thunder. From Oudtshoorn the sound was also likened to
distant thunder. Others said it sounded like an explosion, houses shook and windows
rattled.

Only three visual sightings were received of the bolide. The best description was
received from Ted Nutting, who was outdoors at the time and saw the passage of a bright
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green fireball in a clear sky, duration about 4 seconds moving west to east, and
disintegrated into four or five fragments with a bright flash before disappearing. Sounds
were heard about two minutes | ater, as up
afterwards like the sound of a jet flying over. Triangulation of the start and end points

gives a tentative path from west to east, seen towards the north from George, but to the

south from near De Rust, where the start and end azimuths werea@80180

respectively, travelling parallel to a rooftop, at altitude760. Frankie Dos Santos saw

the bolide through a window facing azimuth 33fbm Hoekwil, near Wilderness. He
described the fireball as O6very bright, mu c
left to right (towardshortheastat an altitude of about 45and very fast with a duration

of about a second. The sky was overcast with thin patchy clouds and the appearance was

like seeing car headlights through fog. Johan Venter observed from Vleesbaai looking
north over the bay and saw the fireball as
towards the ground, from left to right, [i.e. towards east], from az/ajt3l to 25, 20,

where it exploded. It looked like a shooting star that was very close and then a big

expl osi ono. He estimated the size as about
these descriptions the bolide possibly began ablation near overhead and just south of
Oudtshoorn anddisrupted in the vicinity above Kammanassie Nature Reserve.
Fragments may have fallen as meteorites near to the Kammanassie Mountain range.

In order to determine the fall location of possible meteorites, sufficient video
footage is required which shows either the passage and disruption of the bolide, or
shadows cast by the flash, which are in the -dinéiction of the disruption.
Unfortunately, despite requests on various forums to check security cameras, only one
clip was received, from Godwin Pangel in George. The clip shows a brief very bright
flash, with duration less than 1 second, and was followed 2m56s later by a booming
sound. The sky is seen to be mainly overcast at the time of the bright flash. The video
footage was calibrated against internet time to give the time of the flash as August 9,
01:00:30 SAST.

The event was not detected by NASA fireball detectors, neither were there any
reports to the ASSA, AMS nor IMO reporting forums. | conclude that a bright bolide
passed roughly west to east over the Western Cape, disrupting with a bright flash, and
with accompanying sounds. Insufficient video evidence could be obtained that could
have enabled determination of a strewn field site for meteorites. A separate report on the
bolide along with a tentative path appeared in MNASSA, Vol. 80, pi#37 MNASSA
80, 196203.

Event 4021 2021 September 11 Emalahleni, Mpumalanga

Observed by Henry Hartman at 00h43, duratie?d deconds, light blugreen fireball

given as m= - 10, descent angle 180dropping vertically in azimuth 129rom altitude

65 to 19, that is from RA/Dec. 03h43,40 to 07h51,-43, path length 46 The

fireball was last seen when it passed below the level of a roof. The brightness estimate is
about that of a 30% crescent moon, which was not visible at the time. The path is
consistent with the location of the Anthelion radiants during September. AMS Fireball
Report 56072021 MNASSA 80, 19203.
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Event 4031 2021 September 24 various locations Western and Northern Cape

A bright fireball was widely observed at 17h24, crossing the coast around Mossel Bay
and heading northwards. There was good agreement in the observations from southern
locations which allowed determination of the heading, but a lack of reports from further
north did not permit the endpoint with any certainty.

Francois le Roux saw the fireball from Hartenbos, descending vertically in
azimuth 345 from altitude 33, undergoing two bursts towards the end before
terminating at altitude 15with a bright flash. Colour was bright white. Brightness 4
times that of Venus, which was then in azimuth 26&itude 31, magnitude 4.2, so m
~- 6. Duration 35 seconds. No sounds heard.

Several reports were received from De Rust. Diane McLean saw it descending
vertically in azimuth 334 duration 23 seconds before it descended below the Swartberg
mountains which extend to altitude B that direction from her location. A greenish
glow followed after the fireball disappeared behind the ridge. Lislisiee Roets turned
to see the fireball after hearing friends exclaim, just in time to see it before it dropped
beneath the mountain ridge in direction NNW (azimt@B80). She estimated she saw it
for perhaps B seconds and gave the colour as green. There was no disintegration during
the time it was in view. Johan de Villiers observed the fireball with a long bright tail and
colours seen were yellow, orange and bright white. Facing north, the fireball came from
south, moving slightly left of overhead, and dipped below the mountain ridge, following
which the whole scene lit up in that direction. Hermann Niebuhr saw the fireball as a
long streak, very bright with a long tail moving south to north over the Swartberg. It was
orange with a green gl ow, and Her mann said i

Pieter Fourie was camping at Groot Brakrivier, when he saw the very bright
fireball as a disk surrounded by a greenish glow, falling vertically very close to north
(azimuth 0) and disappearing behind a nearby hill at altitude He specifically
commented that the path was straight down and appeared to show no lateral movement.

Eddy Nijeboer was adjusting the-ich Meade SCT on the lawn at his
Leeuwenboschfontein Observatory, while facing north his attention turned to a bright
light to his right. He saw the fireball at altitude 7@ direction ENE (azimuth 60
falling rapidly towards north, duration8seconds, and lost sight of it as it passed below
the Swartberg mountains about 2ftitude in azimuth 30 He was not sure how long
after the start of ablation he saw the fireball. Colour was blue/green and brightness about
1.5 times that of Venus, soym -5. Before disappearing behind mountains the fireball
broke into four pieces, with one larger main body and three small fragments. There was
no sign of explosion, no persistent glow and no sounds heard.

Further north, Alta Groenewald observed from Bloukop near Tankwa in the
Karoo, seeing a yellow/green light moving in a northerly direction. She gave the time as
17h20 and said it looked very big and close and thought it was going to hit the ground
directly to the north of her. Sunel van Rensburg was driving in direction\8@t of
Britstown when she saw the fireball to the left of the vehicle, appeared to be low towards
the west and heading in the same direction. Large green ball, heading downwards, sh
thought the height was just above the vehicle, durati@ns@conds before burning out.
She specifically commented on the size, whi
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definite green colour. Friends with whom she had been visiting also saw the fireball, and
agreed it burned out low towards the west.

/”‘/' ‘
- ‘:4 09:215M

Google Earth

Figure 45Possible path of event 403

Based on the reports received, a tentative path is showigure45. While the
direction is fairly certain, the actual start and end of ablation are less well defined. The
southern limit is taken from the observations of Eddy Nijeboer and Francois le Roux,
though both may not have seen the actual start of the visible passage, while Sunel van
Rensburgdéds observation that it burnt out to
basis ablation began about 30 km west of Leeu Gamka, and terminated with a bright flash
about 25km south east of Brandvlei in the Northern Cape. Length of path is about
250km, with an entry angle about-168 . While there were reports of a terminal flash,
there were no reports of explosions.

The diversity of colours seen is common for bright and energetic fireballs. The
colour of meteors depends on the composition of the impacting body, its speed, entry
angle and free path through the atmosphere, and the density of atmospheric gases in the
layers of atmosphere it traverses. Light is emitted from excitation and subsequent decay
due to mainly elemental calcium, magnesium, silicon, and occasionally sodium in the
meteor, as well as that of atmospheric gases, principally oxygen and nitrogen. The
ultimate colour is determined by which processes predominate, and taking into account
that perception of colour varies from person to person. Most agreed on white and green
as the predominant colours, with a lesser number of yellow, orange and reds, as well as
blue. However most commented on the green colour of the fireball, often due to
magnesium emission, but more probably due to the auroral line of atmospheric oxygen at
557.7 nm. Also, unlike the case with Event 401 seen over a similar area, thenmeower
reports of explosions or sounds associated with this event. Therefore Event 403 is not
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classified as @olide butwas a bright fireball. Plotting the path as seen from the southern
locations on gnomonic charts, there is no alignment with any known meteor radiants, and
the event was a bright sporadic firebddNASSA 80, 19803.

Event 4041 2021 November 9 Khuma, North West and Fochville, Gauteng

Observed by Barend Swanepoel at 19h05, brighter than the full moon [not visible at the
time, see below], yellow/orange fireball with durationd 3seconds and leaving a
persistent long glowing train visible for 3 seconds. Path from az/alt 35°, 65° to 357°, 20°,
which is RA/Dec. 01h06,06 to 23h52, 43.

The fireball was captured on video by Mark Watts at 19h07, using a ZWO
ASI120MM camera with wide angle lens. A screen grab of the fireball is shown
Figure46. Path was right to left below the moon, which was then 31% illuminated and
magnitude- 10, descent angle 273 Start and end points measured from screen grabs
were RA/ Deecl75832hi1d. 280937. 20d8,he0O8ireball 1 eft
visible for about 8 minutes, and drifted over several minutes as shale sequencia
Figure 47.

Figure 46lmage of event 404 from Mark Watts. The 31% illuminated crescent moon is
just outside top left of frame. Bright object to the right is Jupiter, and top right corner is
Saturn.
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Pl otting Barenddés visual path and Mar koés
the constellation of Volans, and the event was sporadic. AMS Fireball Report 7487
2021. MNASSA 80, 19803.
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Figure 47 Persistent train from event 404, showing drift over several minutes. The
screen grabs have been oriented @Dthe right in order to fit side by side.

Event 4051 2021 November 9 Aranos, Solitaire and Fish River Canyon, Namibia

Bright disintegrating fireball captured on video. Jens Viétor captured the fireball from
Namib Desert Lodge, Solitaire, Khomas Region, at 19h40. Camera time stamp was
verified as correct and calibrated to internet time. Screen grabs from the footage were
enhanced to reveal several stars which enabled accurate calibration. Path was from az/alt
159.8, 11.4 to 151.8, 3.3, descent angle 223and duration in the video is 6.3
seconds. George van der Merwe captured the fireball from Knoppiesduin, Aranos,
Hardap Region (se€igure 4§, also giving the time as 19h40. Screen grabs were
calibrated to give path from 235,810.4 to 226.7, 4.4, descent angle 23land
duration 7.0 seconds. Both reports gave the magnituddZasnd the colouas white.

Note however, the video cameras are set up for game viewing and operate-rednfra
mode during the night which may have influenced the perception of brightness and
colour.

Figure 48Screen grab of Event 405 from Knoppiesduin video, courtesy George van der
Merwe. Stars in the tail of Scorpius are visible low above the horizon; immediately
below the fireball ig Scorpii (Shaula).
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The fireball was also observed visually by several people, including Morné du Toit, Leez
Hoevelmann, Katja Viétor, Werner Haita and Mattanja van der Vis who were at Fish

River Canyon Lodge. They saw the fireball moving to the north in direction of

Keet manshoop and described it déas orange |
Earth shows the fireball moved descending left to right and low above the horizon from
azimuth 240 to 290. The direction is consistent with the calibrated videos and the

fireball terminated about 70km west of Keetmanshoop. AMS Fireball ReportZ0238

MNASSA 80, 19803.

Event 4061 2021 December 27 Hermanus, Western Cape

Observed by Danie van der Spuy at 19h44. Brighter than Venus,-5, colouroff-
white, duration about 3 seconds, path from 2B2% to 212, 0 [ocean horizon] that is
RA/Decl. 20h36,-62 to 18h35,-45. There were no signs of disintegration and no
sounds heardThe fireball was sporadicMNASSA 81, 19094

Event 4071 2022 January 200 Roodepoort, Gauteng
The fireball was observed independently by three people, who were all located within 2
km of each other.

Observed by Christiaan de Jager at about 20h00, bright white/orange fireball,
appeared to be flaming, duration 2 seconds and left a persistent train, path from az/alt
10, 30 to 350, 25 where it appeared to just burn out. These positions correspond to
RA/Decl. 06h32, 33to 05h10, 309.

Observed by Rosemary Attwell, duratiol 3econds, she saw the colours as blue
and white, and estimated the brightness as greater than the moon, which had just risen
and was then 92% illuminated, magnitudil after correcting for extinction, altitude 5
in azimuth 70. The fireball left a persistent train visible for 2 seconds. Path from az/alt
41, 69 to 339, 47, that is RA/Decl. 06h48,10 to 04h52, 15.

Observed by Tania van den Berg, duratiod 3econds, m= -5, bright
yell ow/ white fireball which |l eft a persisten
magni ficent to se,6d to348P12 twherefitdisappeased behindt 2 0
trees, that is RA/Decl. 0602404 to 04h34, 50.

Two of the three trajectories are similar but differ in altitude, but all three agree
the fireball was seen in a northerly direction, descending from right to left. Since the
observed times are also uncertain, the radiant position cannot be determined with any
certainty. AMS Report 942022 MNASSA 81, 19094.

Event 4081 2022 March 12i Lake Kariba, Zimbabwe

Observed by Steve Edwards at 18h58 from Musango Island Safari Camp Lake Kariba.
Path from azimuth 45 altitude not confirmed, to az/alt 8.0, and therefore moving

left to right and terminating just above the horizon close to the star alpha Comae
Berenices. Path started below right of the moon which was then at altitude 44
azimuth 342, and magnitude 11.4. Quite bright to start with, seemed to fade then
brightened almost immediately to a very bright fireball. Duration 4 to 5 seconds, enough
time to point it out to some guests who had their backs to it. Colour gresmisgh
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burning into an intense bright white. Persistent trail 3 seconds. No fragmentation. Two
guests reported crackling sound almost immediately after the fireball, but Steve did not
hear any soundsMNASSA 81, 19094.

Event 4091 2022 March 31i Firgrove, Cape Town, Western Cape

Observed by Kobus Kapp at 19h15, bright yellow white fireball=-m5, 61 was dr i v
on the R44 in a Southerly direction [heading 336om Stellenbosch to Somerset West

when | noticed it in my field of vision from the top of the windscreen, fragmenting just
before di s appedsedondy path appdxinrately from az/al8243 to

239, 15, that is RA/Decl. 05h47,42 to 02h48,-34 . AMS Report 213€022. The

fireball was sporadic MNASSA 81, 19094.

Event 4101 2022 May 21i Sandton, Gauteng

Observed by Christo Grobler at 20h52, duratief $2conds, said to be as bright as the

full moon (not visible at the time). Colours mentioned were yellow, green and blue, and

the fireball left a yellow train for 10of its path, turning white with duration one second.

Path from az/alt 44°, 59° to 55°, 20°, that is RA/Decl. 16R0@3, to 18h20, +20, path

length 40. Christo said 6it was amazing coming
was so long in seconds that I coult2a28." t bel i
The fireball was sporadicMNASSA 81, 19094.

Event 4111 2022 June 8 Various, Gauteng, KZN, Mpumalanga
Observed by Ryan Erasmus in bright daylight, shortly after 06h00, duration about 0.5
seconds, descending vertically in azimuth 208m altitude 18to 5, that is RA/Decl.

18h20,- 63 to 16h52-56 . Ryan said 6it had a very larg
or streak?o. Col our was a very bright bl ue
clearly visible against the bright Dblue sky.

compared to any nighttime objectd.

Jenny Koen and Stephen Botha were travelling on the N2 towards Harding, in
direction NW, when they saw a bright blgesen fireball, duration less than 1 second,
moving right to left with a flat trajectory and low above the horizon in azimuth about
300. There was brighbud i ght and no cl ouds. Jenny saic
particularly strikingbo.

Piet van Wyk was travelling on the R35 from Bethal to Morgenson when he saw
the fireball as a bright blue streak from azimuth 2t@scending right to left from 4o
15 above the horizon. Piet gave the time as 06h07 and duration was about 3 seconds.

The observations give a path passing overhead the towns of Sasolburg and
Kroonstad, possibly ending near Bloemfontein. There were no reports of fragmentation
or explosion, and no reports of any sounds were receiVée.fireball may have been
sporadic, or possibly Daytime ArietidMNASSA 81, 19094.

Event 4121 2022 June 18 Various, Western Cape

Many reports were received of a bright bolide seen from the Garden Route region of the
Western Cape at 03h48. A full report can be found elsewhere in MNASSA, from which
the following is concluded. The path was possibly a few hundred kilometers south of the
coast, starting to the south of Still Bay, and terminating south of Plettenberg Bay, or
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possibly further east, but at least further east than longitude R3.Buration of passage

from video records, and one visual report was around 8 seconds. The object began to
fragment early in its path, underwent four or five outbursts in brightness, with the main
disruption occurring at around 5 seconds, after which four or five large fragments
continued until ablation ceased. The most predominant colour reported was green,
especially before disruption, but with more reports of yellow and orange for the
fragments remaining after disruption as the meteor decelerated and was seen at lower
altitude. Video records would indicate the brightness exceeded the brightness of the full
moon (m > - 13), though the footage was not calibrated. Thegewitnessaccounts

gave the brightness as magnitudes to- 17, or about 180 times the brightness of the

full moon. AMS Report 3492022. MNASSA 81, 19094.

A more detailed report was published MNASSA 81, 18289. Another bolide seen
from the Western Cape, SAFC #412

Analysis of video footage

Four videos were postazhline andprovide the best information on duration and nature

of the disruptions. Video 1 from an undisclosed location north of Cape St Francis shows
almost the entire passage of the meteor from the time ablation started until it burned out
just above the horizon. Screen grabs showing the nature of the fireball are ishown
Figure 49

Duration ~8 seconds

-

Figure 49 Apparance of fireball as captured by video north of Cape St Francis, exact
location not given Original video shows several outbursts in brightness, the main one at
5 seconds into ablation. Descent angle is 240

Unfortunately,the exact location of the camera could not be determined to enable the
azimuths and altitudes of events along the path, buh#teor descends right to left with
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descent angle 24@nd duration of visibility is 8 seconds, although the exact endpoint as
the meteor passes below distant trees is obscured. The video shows several outbursts in
brightness, the main disruption at about 5 seconds after start of ablation. The meteor is
seen to be fragmenting already prior to disruption, see for example third frame from top
right, and individual fragments can be seen as the meteor is fading out, see second last
frame bottom left.

Video 2 (not shown) was posted on social media, from a camera located in Dana
Bay pointed roughly towards south across the sea. The reflection of the fireball can be
seen on the water, first in azimuth 15%& it quickly brightens, and followed by four or
five distinct outbursts in brightness, the main one in azimuth. 1#Bereafter the fireball
can be seen directly as it comes into view in azimuth,228h two distinct fragments,
the leading one largest, before burning out just above the horizon in azimuth Tif26
duration is 6 seconds, but ablation was alr
came into view towards the right of the field of view.

Video 3 was supplied by Michael Simon from a camera located at Cola Beach,
Sedgefield. The video shows the bright flash takes place just outside the field of view at
right, which is in azimuth 153 then enters upper right, moving right to left with a
descent angle of 242 The fireball is lost from view as it dips below a distant ridge in
azimuth 148, altitude 7. The visible passage is shown in Figb@e and after the bright
flash three or four fragments can be seen trailing the main body, see for example bottom
two frames.

Figure 50 Appearane of fireball from Cola Beach, Sedgefietéproduced courtesy of
Michael Simon. Descent angle = 242Note the distinct fragments trailing the main
body after the main disruption.
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Video 4 (not shown) was posted from a camera looking south from Brenton on
Sea. This video only shows a short section of the path, and the meteor is only seen in
reflection, with a bright flash appearing in azimuth 161

The various directions determined from the three videos whose locations were
known are showm Figure 51

Google Earth

Figure 51Locations of video cameras and directions to events in the path of the fireball.
The direction of the events canly be determined from videos42 The yellow line from
video 2 is the direction of the flash, and the red line from video 2 is the direction visible
light from the fireball terminatesThe bright flash occurs at or immediately before the
yellow line from video 3, and the orange line is the point at which the fragmented body
passed below a nearby ridge. Hence the actual termination is just past this direction.

Unfortunately, they are located fairly closdogether geographically and
consequently have small coincidence angles, and the absence of videos from further east
limits the determination of actual longitude and latitude positions of the disruption and
termination of the impacting body. Nevertheless, and considering termination was low
above the horizon, we assume the event occurred far offshore and slightly east of
Plettenberg Bay.

Eyewitnessaccounts

The following reports were received in order from west to east. The most westerly report
was from Francois le Rouwxat Hartenbos, who gave the time as 03h47, having just
switched off his early morning alarm, when the interior of his bedroom was lit up by a
bright light. Looking through the window he saw four or five large fragments, estimated
my = - 5 to - 4, decreasing in brightness and apparent size from leading to following and

descending right to left, evenly spaced 0l
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description to the imagdérom Cola Beach From descriptions relative to nearby
landmarks we estimated the path from azimuth/altitude, 145 to 132, 10, where the
fragments disappeared behind a nearby hill. No further explosions were seen after they
had passed out of sight. Colour was bright yellow with definite red outlines. The bodies
did not fragment further andorfurther explosions or other flashes were observed after
the initialone The total duratiorafter theinitial flashwas 23 seconds.

Louis Olivier was driving from Friemersheimtowards Tergnietheaded in
direction 169 when the sky liup, and he saw the fireball with a long tail, duration about
3 seconds, before burning out over the ocean. From a sketch provided the path was very
approximately from azimuth 18&o 160, fairly flat trajectory at perhaps 1% altitude
above the horizon.

Talita and Theo van Zwvere cycling near Swartvlei in a southerly direction,
separated by 110 metres on the road and witnessed the bolide independently. They both
logged reports on the AMS Fireball Report page (AMS Fireball Event-3820).

Talita noted the time on her GPS as 03h47m55s, which can be considered the most
accurate time of event. She gave the path as azimuth/altitude 40%o 157, 30,

which gives a descent angle of 248uration 34 s e c bdortt &now b1 heard a
sound, it was over so quickly. It was so unexpected, right in front of us while ti@&ining
Estimated magnitudel7. Looked lke a neorgreen flare with oranggéllow sparks

behird it. Theo gave the path as 2145 to 162, 21, which gives a descent angle of
230, duration 34 seconds, very bright and [looked] almost unreal, estimated magnitude

- 16, colours seen were orange and green, fragmented into orange fragirneatsle
Villiers-Everswas travelling soutleast towards George Airport when at about 03h50 she
noticed a green coloured light which developed a tail abouta#fdve the horizon,
duration about 10 seconds, O6but did not see
appear Lisa witnessed the entire passage and her duration of the visible meteor is in line
with that determined from Video 1.

Brett Burgelfrom Sedgefielcheard a loud but distant craakt 0 3 thaughtit o
was a branch breaking. As he opened séw asorange redvtealvauty gat e
over Sedgehill, which is in direction 164 movi ng t owards the east
was about 2880 above the horizon and degpeared very quickIlyo.
Sedgefield Willemien van derWalgave t he t i me 2aesonds 8fhveng , seei
bright whie | i ght over t h eollakesreanCola Beachlhosawsto ut h 6 .
throughabedo om wi ndow, deecandstandotrseemeal to fdisappeas iheo
sed The apparent close proximityf bright meteors is an optical illusion, but her
comment indicates nevertheless that the termination was at low altitude above the
horizon, giving the appearance that it reached the surface.

There were several reports from the Knysna afassell and Gretchen Wheeler
saw the fireball from Brenton Ridge, were sitting in bed and at 03h49 saw through a
sout h f aci ng orangebdraing firéball withufigriail. It lit the whole sky
and also hagmallerdpat i c | e s 6 b ritevaskremargable ds fit illuminatate
whole area, like daylight. Duration about two seconds, but the view was limited by the
wi ndowb. They produced a sketcholathankc h s howe
Russell estimated it was less than &bove the horizorSally Mottfrom Eastford Ridge,
0saw t he f Ibedreomairidow. if watraelling west to east, duratica few
seconds,green in colour but with an amber fire like glow tae back. It lit up the
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b e dr oMamue Winn wassitting outside at the time facing south when itheteor
appeared from her right and burned out in the directiasheiagoon which is azimuth
~153. 6tlhad abright green broad tail, was big and lasted abe@itsécondslt seemed
low when itdisappearedyut it happenedo quickly | was awestruck and s$bis had to
be pr Aatdniswd®Tondes ent a report to the AMS Fireb
thought wadightning as it was as brightime 03h47, duration-8 seconds, path from
azimuth/altitude 221 71 to 165, 16, magnitude- 17, colours given were blue, green,
yell ow, pink and white. 0 Type enents, agreetitedw i t h  t
into fifty or more fragments in | ots of neon
Tracy-lee Grantsaw the fireball from Signal Hill View Point, Plettenberg Bay.
She gave the time as 03h50, and it looked like it was oubb&g[azimuth~208]. dt
lit up the whole sky when it exploded and then dissigpanto an orange fiery line before
di sappearingbd
The most easterly report was from Emily DagisCape SFrands. She was
wal king down an outside staircase at around
the size of a pea to the eyed burning red wi
out over the ocean. From indications on a map of the location Emily estimated it
terminated about azimuth 214
The locations and various directions determined from those who saw the fireball
are shownn Figure 52 Most did not see the fireball from the start, but from the most
westerly sightings ablation commenced to the south of Still Bay. From the most reliable
reports, the direction of termination was to the south of Plettenberg Bay.

Google Earth

Figure 52Locations of visual sightingand directions to first visibility (green lines) and
termination (red linespf the fireball. The possible path as determined from the video
measurements is shown as a yellow arrow, and the visual reports are in good agreement,
but nevertheless the actual angle and trajectory are uncertain.
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Discussion and conclusions

A bright bolide was seen over a narrow region of the Garden Route of the Western Cape
at 03h48 UT on Saturday June 18, 2022. The path was possibly a few hundred
kilometers south of the coast, starting to the south of Still Bay, and terminating south of
Plettenberg Bay, or possibly further east, and at least further than longitudeE23.5
Duration of passage from video records, and at least one visual report was around 8
seconds. The object began to fragment early in its path, underwent four or five outbursts
in brightness, with the main disruption occurring at around 5 seconds, after which four or
five large fragments continued until ablation ceased. The most predominant colour
reported was green, especially before disruption, but with more reports of yellow and
orange for the fragments remaining after disruption as the meteor decelerated and was
seen at lower altitude. Video records certainly seem to indicate the brightness exceeded
the brightness of the full moon (m - 13), though the footage was not calibrated. Three
eye witness accounts gave the brightness as magnritiid® - 17, or about 1810 times

the brightness of the full moon. While it is difficult even for experienced astronomers to
estimate magnitudes at this level, if correct the object would have reached sufficient
brightness to be classed as a stijdide.

Event 4131 2022 June 28 Cape Town, Western Cape

Observed by Kobus Kapp at 16h40, m- 5, orange/red fireball, duration2. seconds,
path from az/alt 210°, 36° to 190°, 22° that is RA/Decl. 07RER to 03h01,- 75,

from Volans to Hydra. Fragmentation obvious, not spectacular. AMS Report 3718
2022. MNASSA 81, 19094.

Event 4141 2022 July 13i Edenvale, Gauteng

Observed by Andy Overbeek at 21h3Q,#m 4 to- 5, bluewhite colour fragmented into
two pieces with the larger fragment preceding, duratighsg&conds, path horizontally
from az/alt 0, 45 to 45, 45, that is RA/Decl. 18h49, +190 20h50, +08 Moon was
near full, magnitude 12.4, altitude 78in azimuth 92. It was partly cloudy at the time
and cloud obscured part of the passdg®&lASSA 81, 19094.

Event 4151 2022 August 2 Garden Route, Western Cape

There were several reports on social media pages of a bright meteor, said to be brighter
than Venus, seen over the same area as event 412. Reports were received from (west to
east) Knysna, Plettenberg Bay and St Francis Bay. Times given were between 16h15
16h20 during evening twilight, the Sun wask&low the horizon but most stars were
already visible.

At Knysna Joan and Stan Truby said O6Owe
[direction 145] and looking up the street there are tall trees either side. We may have
seen it for about 3 seconds moving east at aboutn20nation from the horizontal. It
was an orange colour and it was large; the size of a flare. It moved quickly across the
part of the sky that we could seed.

Near Plettenberg Bay, Mélanie Hrabar was walking her dog at Reed Boardwalk
looking in direction of Whale Rock and Robberg, the fireball moved along the length of
Robberg, about 280 altitude from azimuth 180to 130. Duration estimated as&
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seconds, yellow and white, but initially with some red colour, very long tail of about 20
and faded slowly. Shaylee Westhead was walking in Roxanne Street in direction 112

when she saw an orange ball withmisth i t e tail, which she said
The tail was discontinuous (sé&ough) in the middle and tapered to a sharp point.
Speed said to be o6as fast as an airplane, b

moving towards the ocean, and disappeared before it reached the horizon. Rudolph Nel
saw the fireball from Poortjies, duration 5 seconds, bright orange colour, and travelling
about 15 above the horizon towards east. It faded very quickly without disintegration.

From Keurboomstrand, Sue Scheepers saw it from the top of a dune at low
altitude above the horizon; o6it was not muc]
an easterly direction. Bright yellow ringed with red. No sounds heard and fast moving,
by the time she looked to take a photo is was gone. Paula Slabbert also saw the fireball

from Keurboomstrand, said it dédwas magnifice
horizon from about azimuth 230 sl ow moving and o6l ooked | ik
continuing to burn for very | ongo. Rudi Mo ¢
6l ooked | i ke a really bright shooting staréo

duration as about 30 seconds before slowly fading alVByASSA 81, 19094.

Event 4161 2022 August 5 Piet Retief, Mpumalanga

Observed by Sheldon van Wyk at around 17h00, duratidns8conds, orange colour,
fragmented into three larger pieces, = - 10, or nearly as bright as the first quarter
moon, which was then magnitudél, altitude 71in azimuth 298. Path from 24, 56°

to 255, 48° which is RA/Decl. 13h30,37 to 12h54-29 . The path is consistent with
the alphaCapricornids. AMS Report7362022 MNASSA 81, 23241

Event 4171 2022 August 12 Gansbaai, Western Cape

Observed by Johan | e Roux at 20h42, bright
an opening in partly cloudy sky, duration about 1 second. As bright as the moon, which

was then 99% illuminated, magnitueé2.4, altitude 45in azimuth 77. From a plot

provided, path approximately from az/alt 1881 to 227, 43, that is RA/Decl. 19h14,

-42 to 15h11,-53, which is consistent with the radiant of the ak@epricornids.

MNASSA 81, 23941.

Event 4181 2022 September 7 Goromonzi, Zimbabwe

Observed by Philippa Blake at 03h10, very bright ball of fire with tail, brightness

estimated as about the first quarter moon [not visible at the time], senmmaps- 10,
duration around 8 seconds, but sai d to be mc
blue-grey trail directly behind, which was not persistent. Broke into three fragments

towards the end of its passage after which it faded quickly. No sounds heard. Path from

very approximately az/alt 9010 to 45, 40, path length 48 Given the duration and

long path from near the eastern horizon shortly before sunrise, the report is consistent

with a bright Helion meteorMNASSA 81, 23941.

Event 4191 2022 September 9 Cowies Hill, KwaZulu-Natal
Observed by Denise de Beer around midnight UT September 8/9, dur&igaconds,
mv = - 6, brighter and larger than Jupiter, which was then magnitBdg altitude 56in
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azimuth334, and just to the | eft itdobkedohfeeasd art i ng
had a smaltail as it [disappearedjut of view behind trees really fés¥ ellow-orange

colour, no fragmentation, no persistent train and no sounds heard. Path ff&8°36

64°, 21° that is from RA/Decl. 02h06,11 to 05h10, 10. AMS Event 60612022.

Depending on the reliability of the start and end points the fireball was possibly
Anthelion. MNASSA81, 239241.

Event 4201 2022 September 9 Cape Town, Western Cape

Observed by Vanya Labuschagne at 20h55, said to be about the brightness of the full

moon, then magnitudel2, altitude 60in azimuth 48. When first seen the firebalas

bright white, turning through bright blegreen tagreen fading to orange which turned to

smoke Fr agmented i Bpar kkf@dpareigientdrainafor § geconds

before disappearing. The train had a disti
approximately az/alt 31715 to 313, 10, that is RA/Decl. 18h13, 260 17h46, 28.

Duration perhaps-80 secondsThe fireball was sporadicMNASSA 81, 23941.

Event 4211 2022 September 28 Mt Pleasant, Harare

Observed by Kevin Shaw at 18h24, looking north, first seen in the vicinity of Vega [then

altitude 24 in azimuth 330], travelling almost due west but start was obscured by a

building. m, = -5 or possibly brighter, colowas white, duration-& seconds and broke

into three fragments for the last half to one second of its path before burningllout.

three fragments disappeargdickly ataboot t he s ame t loakedlikeit The fir
was much lower thn ot her meteors normally areo. N o
heard. The approximate path may indicate a Taurid fireMMASSA 81, 239241.

Event 4221 2022 October 25 Pretoria, Gauteng

Observed by Tiny van Niekerk at 18h05, brightness said toyberithe Moon was not
visible at the time, Jupiter was above the fireball, magnit@®, azimuth 51, altitude

547, white colour, duration-R seconds and path from az/alf 3d5°to 313, 60°, that is
RA/Decl. 23h00; 04 to 20h48- 04 . Flash at end of the path at which point it split into
two pieces which continued a short way before burning out. The fireball was possibly a
Taurid. AMS Event 7352022. MNASSA 81, 23941.

Event 4231 2022 November 5 nr Citrusdal, Western Cape

Observed by Nick Worsley at 20h30, while staying on a farm near Citrusdal, saw a
dright silvery white flash with a tailand the bodyooked like it was turning with a
corkscrew motiod Appearance was sparkling, with particles breaking off. Duratign 1
seconds, path very approximately from az/alt 385 to 94°, 15° that is RA/Decl.
02h30, +8 to 06h00,- 12 . Magnitude said to bel6, or considerably brighter than the
Moon, which was then 93% illuminated, magnitude?.2, azimuth 2 altitude 54, and
situated above left of the fireball AMS Eve82302022 The fireball was likely
sporadic. MNASSA 81, 23241.

Event 4241 2022 November 23 Nigel, Gauteng
Observed by David Pokorny at 18h30, duratie# 8econds, m- 8 [though the Moon
was not visible for comparison at the time], colour yellow. From a sketch provided, path
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from az/alt 15, 50 to 330, 26, in descent angle 242or from RA/Decl. 01h12, +120
22h27, +31. The fireball underwent a flash and fragmented into three pieces for the last
third of its path. AMS Everi2372022 MNASSA 81, 23941.

Event 4251 2022 December 3 Rosetta, Mooi River, KwaZulu Natal

Observed bylynn Goodlad at 17h30,uw -10, bright yellow white fireball, duration-2
seconds, started as a thin trail that grew quickly and then broke up into five fragments
just before disappearing. Path from az/aRk, & to 77, 49, that is RA/Decl. 02h45,

20° to 03h06,-14°. Path length 8 The Moon was then 82% illuminated, magnitude
11.9, altitude 51in azimuth 23, just to the left of the fireball, which was not quite as
bright as the Moon.There is a reasonable alignment with tineditional radiant of the
Phoenicids However, recent work indicates the radiant may hanied away from this
position and so the fireball was likely sporadiMNASSA 8245-50.

Event 4261 2023 January 100 Gordons Bay, Western Cape

Observed by Tony DOo E#sdacands, meagnitud8dndghgreend ur at i o
fireball dvisible slightly lorger than average meteavith glowing sparkling trai@  wh i c h
persisted for about 2 secondBath from az/alt 263 34° to 22T, 23, that is RA/Decl.

00h11,-24°to 22h02-53°. AMS Event 2012023 MNASSA 8, 4550.

Event 4271 2023 January 10f Suiderstrand and Cape Town, Western Cape
Observed by Natalie Nieuwenhuizen and Ji S
20h45, duration -3 seconds.my -13, brighter than the full moon which was visible just
above the horizon, colours yellow and white. Path from az/ajtz30to &, 17, that is
RA/Decl. 07h20, +22to 06h08, +37. Nat atlwasverg ldg athd béight, first
appearing as a ball that got brighter, and then it h&all dike a comet It seemed to
disappear before it reached the horizoNo fragmentation and no sounds heard.

Observed by Le Roux Neethling who have the time as 20h50, duraion 1
seconds, magnitudd 3, colours seen were white, blue and yellow. Path from azfalt 75
40° to 75, 33, that is RA/Decl. 08h46;11° to 09h04,-7°. AMS Event 1692023
Depending on the reliability of thstart and end points the fireball may have been
Anthelion. MNASSA 8, 4550.

Event 4281 2023 January 200 Hout Bay, Western Cape

Observed by Shai Harman at 19h15,sm6, duration 12 seconds, colour white. Path
from az/alt 52, 11° to 32, 6°, that is RA/Decl. 08h20, +240 07h20, +4€ or right to

left below the bright stars Castor and Pollux. No terminal flash, no fragmentation, and no
sounds reported. The fireball may have been an alpha Crucid meteor. AMS Event 430
2023. MNASSA 8, 4550.

Event 4291 2023 February5iBet t y6s Bay, Western Cape
Captured by Guy Snelling on a security camera at about 03WéQ. approximately the
startand end points of the path are az/alt 252°, 16° to 246°, 15°, that is RA/Decl. ©68h00,
23°to 07h40-28°, and the event was sporadidNASSA 8, 45-50.
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Event 4301 2023 February 13i Langebaan, Western Cape

Observed by Greg Miller at 20h30,,m -4, duration 78 seconds, yellowvhite colour,

trail appeared t o s p aarkdbjectagpeaiedte fragmemtinto e wo r k
two or threepieces just before fading ouPath from az/alt 154 21° to 57, 28, that is

RA/Decl. 21h42-64° to 17h30, +8 path length 87 The fireball was sporadic. AMS
Event10202023 MNASSA 8, 4550.

Event 4311 2023 February 21i Hartebeespoort, Gauteng

Captured by Paul Ludick oMN Camera ZA004 at 02h01m51s. Path from az/alt
172.2°, 49.9° to 189.8°, 32.8°, that is RA/Decl. 14h48,0° to 10h43m,;78.8°. Path
plotted onAtlas Brno chart 11starts just below alpha Centauri and bright double flash to
the left (east) of Carina. A screengrab from the video is shoWwigure 53 The fireball

was sporadic.MNASSA 8, 4550.

Figure 53Event 431captured by Paul Ludick on GMN Camera ZA890n 21 February
2023. To the right of the fireball is a fainter meteor, to the lower left is a satellite trail.

Event 4327 2023 March 2i Newcastle, KwaZulu Natal

Observed by Shevlin Balgobind at 18h31, #-4, duration 34 seconds, bright white,
path from az/alt 349°45° to 346°,45° that is RA/Decl. 06h37, +20 06h23, +15
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The path was slightly above left of the Moon, which was then 81% illuminated,
magnitude-11.8, altitude 36in azimuth 8. Shevliin said the object
match when [ it, but much | ouder 6. The firet
Event14042023 MNASSA 8, 4550.

Event 4331 2023 March 61 Harare, Zimbabwe

Observed by Michaela Baker at 18h30, estimated as bright as the Moon, which was then
nearfull and magnitudel12, duration 12 seconds, white head, orangel tail, split into

two fragments before burning out. Path from az/alt°158 to 156, 38, RA/Decl.
09h18,-51°to 10h17-61°. The event was sporadi®INASSA 8, 45-50.

Event 4341 2023 March 18i Hartebeespoort, Gauteng

Captured by Paul Ludick on GMN Camera ZA005 at 01h35m16s. Path from az/alt
291.7, 15.3 to 281.4, 9.8, that is RA/Decl. 10h41, +1210 10h01, +5.8 A
screengrab from the video and the path plotted on Atlas Brno Chart 8 is shbigares

54 and 55 The path shows a good coincidence with the radiant of the beta Comae
Berenicids. Data from both the GMN and CAMS camera networks indicate activity from
the shower from 13 March continuing into early April but with no clear maximum.
MNASSA 8, 4550.

Figure 54 Event 434captured by Paul Ludick on GMN Camera ZA005 on 18 March
2023. The bright star Regulus is below the fireball, Denebola is centre right of the
image, upper right corner are stars in Virgo.
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: 647 BCO

Figure 55 Plot of Event 434 on part of Atlas Brno Chart 8 through Leo.
There is a reasonable alignment with the radiant of the beta Comae
Berenicids, IAU shower number 647, code BCO, and the red circle delineates
the area from which several meteors appeared to emanate from CAMS
(Cameras for Alsky Meteor Surveillance) data on the same night.

Event 4351 2023 April 37 various locations, Western Cape

Observed by Chris Swart at about 16h53, still twilight, bright white fireball, brighter than
Venus, which was then magnitud8.5 after correcting for atmospheric extinction,
altitude 18 in azimuth 306, Duration 35 seconds, path very approximately from a
north-westerly direction towards south and arouneb@5above the horizon descending
right to left. The fireball fragmented towards the end of passage, about 4 or 5 fragments
breaking off and burning out immediately, the largest fragment persisting for a little over
1 second before suddenly disappearing.

Francois Groenewald from Franskraal was looking south facing the ocean, and
noticed the firebalb br i ef | y out oeyed t he uRadcomdsnstarbriot [ hi s ]
seen but descending right to left and ending about azimuth Erf@ncois said it was still
light, no stars were visible and the sky was clear. The fireball was seen as a white light.

Marlize Vosser from Pearly Beach, while sitting outside just after sunset, saw a
bright object with a tail, descending verticallyazimuth 205, duration 2 seconds
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Krishin Poonsamy saw the fireball from near to Kalk Bay and noted the time as
17h00, bright white fireball, about as bright as the moon, which was then 94%
illuminated, magnitudel2, altitude 15in azimuth 68. Duration 12 seconds, path from
az/alt 188, 47 to 160, 36°, that is RA/Decl. 06h05;76° to 12h13,-74°. The fireball
ended in a momentary terminal flash. The fireball was probably sporadic. AMS Event
19152023 MNASSA 8, 4550.

Event 4361 2023 April 77 Muldersdrift, Gauteng

Observed by Manuel a S miatvhbrighttlighewhiphrseemedmat el y O
falland burnoutd , dur ati on 2 s egeadcabodr Hecoming bright gaebn, y o r an
blue and white. The fireball showed a persistent train. From a sketch provided path very
approximately from az/alt 6055 to 65 53°, and there is a reasonable agreement with

the radiant of the Anthelion (possyi#ta Virginid) meteorsMNASSA 8, 4550.

Event 4371 2023 April 81 Kleinbaai, Pearly Beach, Western Cape
Observed by Anthony Melly from Kleinbaai at about 17h00 during nautical twilight. The
sunos al-67athedime. Braglst white ball, duration about 3 seconds, and from
an image supplied the path could be determined relative to the stars of alpha and gamma
Crucis and alpha and beta Centauri, from roughly az/alt, 3% to 179, 28, that is
RA/Decl. 11h40,-43° to 18h28,-84°. Path length 48 angular velocity 18sec.
Fragment s we rinea sparkler atile fasigion arfd §hortly after it totally burnt
out and disappearéd.
Arina Botes saw the fireball from Kleinbaai at 17h01, she was on her stoep
looking south and saw a thick yellowish streak of light high above the horizon
descending from | eft to right. She said o0it
and dissipated within-2 s econdso. It was gone before sh
Marlize Vosserwas on the beach at Pearly Beach and saw it through fluffy
clouds, large bright ball with a long tail, duratiod 3econds. It appeared like the path
was curved or O6archingé downwards and there
From the approximate path provided by Anthony Melly, the fireball was most
probably sporadic, but also possibly Anthelion, as the path is traceable to the western
extremity of the broad region from which these meteors originate during the month of
April. MNASSA 8, 4550.

Event 4381 2023 May 10i Brackenfell, Western Cape

Observed by Su@nne Miller at 04h50, was standing outside during early morning
twilight, when she saw a 6l arge bright bl ue
2 seconds and path to about altitude 30° in azimuth 80°, just upper right of Jupiter which

was then magnitude2, altitude 12° in azimuth 69°. Said to be brighter than the 77%
illuminated Moon, which was nearly overhead and magnittde8. The path is in good

agreement with the radiant of the alpha Scorpiids, part of the Anthelion complex.

Event 4391 2023 May 13i Sandton, Gauteng

Observed by Sindiswa Mhlontlo at 17h10, very bright fireball said to be brighter than the
moon, duration 3 seconds, and path from az/alt 194°, 25° to 256°, 27°. The head
appeared white surrounded by orange and red and the fireball left a persistent white train
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visible for about 1 second. The fireball was possibly Anthelion, which radiant position
was just above the horizon at the time. AMS Event 28¥33. MNASSA 82, 893.

Event 4401 2023 May 15 De Rust, Western Cape

Observed by Ted Nutting at 02h10, brighter than Mh&n which was then a 22%
illuminated crescent, magnitud®.7, altitude 17° in azimuth 82°, lit up the side of his
veranda, which first attracted his attention to the fireball and on turning round saw the
fireball descending directly downwards, descent angle 180°, from about 45° altitude in
azimuth 292° (norttwest). Duration about 2 seconds, colour described as bright emerald
green. The fireball may have been a bright Anthelion metddfASSA 82, 893.

Event 4411 2023 May 26i Lake Kariba, Zimbabwe

Observed by Frances Morris at 18h45, bright green fireball, about the same brightness as
the Moon, which was then 41% illuminated, magnitutie.6, altitude 34° in azimuth

306°. Duration 12 seconds, path from az/alt 337°, 35°, descending downwards and
slightly to the left at descent angle 190°, and reached the horizon. Persistent train visible
for about 1 second, no fragmentation and no sounds h&apending on the reliability

of the start and end points the fireball may have been AnthdlidbASSA 82, 893.

Event 4421 2023 May 27i Bloemfontein, Free State

Observed by Karen de Goede at 19h02, reported to the ASSA Report a Sighting page as
well as to the AMS Fireball page,ym -6, duration estimated between 5 and 7 seconds,
colour was mainly yellow, was a yelle@range ball when first seen, and as it descended
red, blue and green colours were observ&ath approximately from az/alt 97°, 90°
(directly overhead) to 84°, 50°, that is RA/Decl. 12hP®° to 14h54;18°, path length

36° from Corvus to Libra, and the fireball was probably sporadic. The fireball showed a
persistent train visible for about 3 seconds, length estimated as 20°. No terminal flash or
fragmentation and no noise heard. AMS Event 27823. MNASSA 82, 893.

Event 4431 2023 June G Hartebeespoort, North West and Bredell, Gauteng

Captured by Paul Ludick on GMN camera ZA0OO0OQHI16m19s and screen grab show

in Figure 56 Path from RA/Decl. 20h33.868.0° to 18h31.7,77.2°. Captured by Tim
Cooper on CAMS@SA cameras 6000 and 6004 at 01h16m19s and the two frames are
aligned and showim Figure 57 Pathfrom RA/Decl. 18h29.3;54.5° to 16h24.3,55.2°,

and the bright terminal flash occurs just outside the field of view. The paths as seen from
both sites were plotted gnomonically in order to derive the radiant at RA/Decl. 23h40,
13.3°in eastern Aquariuand showron the CAMS plots in Figure 58Speed 69 km/sec.

The fireball was sporadidMINASSA 82, 893.
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Figure 56Event 443 captured by Paul Ludick on GMN camera ZA0004 on 6 June 2023
Above right just outside frame is the 95% illuminated Moon.

Figure 57Event 443 captured by Tim Cooper on CAMS@SA cameras 6000 and 6004 on
6 June 2023.The nearby bright Moon caused the bright areas in the image. Either side
of the fireball in the left hand frame can be seen the stars beta and gamma Arae.
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Figure 58 Radiant position for Event 443 on 6 June 2048se to the star omega
Aquarii. The fireball was sporadicDiagram reproduced with credit to Cameras for-All
sky Meteor Surveillance (CAMS)Hatp://cams.seti.org/FDL/

Event 4441 2023 June 10 Various, Western Cape

A bright fireball was reported from several locations across the Western Cape, from
Rondebosch in the west to Mossel Bay in the east. The largest nofrmeportswere

from the area around Hermanus. Judy Wessels was driving along Park Road,
Rondebosch, headed in direction 92°, when at about 16h50 the fireball moved from
overhead towards the same direction as she
outer rim glowing white/yellow and not completely round, almost like the tip of a

sparkler on a birthday cake, and seemed to have things falling off it which [gave] the

i mpression of it |l eaving a trai/l behind it.
object burned out about 5° above the horizon in azimuth 92°. Hendrik Flowers and three

others were on Paarl Mountain, looking over the town, when they saw a bright meteor
descending between the Franschhoek and du Tc¢
120°. Johan Southey and others saw it from Onrus, while sitting around the fire,
descending from az/alt 80°, 45° at descent angle 195°. The view was obscured by a
foreground tree, but they could clearly see a very bright green light descending to the
horizon. Werner Viljoen saw the fir-eball for
8 seconds, direction south to north, colour white to light yellow, with smaller pieces

breaking off as it burned up, and when it [finally] broke up it lit the sky for about 2

seconds 6. Domini c Krynauw saw the firebal
Her manus, which is in direction 105A, o6l ook
remember it | ooked IMNASSAE82,883ur ni ng ball of fi
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Event 4451 2023 June 12 Velddrif, Western Cape

Captured by Gavin van der Merwe at 02h40 on a security camera and reported to the
ASSA Report a Sighting page. Screengrabgigure 59show the path from top of
frame, when the fireball was already bright, descending at descent angle 178°, duration
in-frame measured as 1.8 seconds before suddenly fading. The frame was calibrated
using footage taken the following morning, when the Moon was in the field of view,
azimuth 68.1°, altitude 17.4° and magnitue®4 after correcting for atmospheric
extinction. The fireball peaks about 0.5 seconds after entering the frame and appears
brighter than the Moon. Path from az/alt 94°, 19° to 96°, 12°, path length 6.0°, angular
velocity 3.3°/sec. The fireball was sporadic, and given the brightness was probably
asteroidal. MNASSA 82, 893.

Figure 59Event 445, screen grabs from a security camera fromrGaam der Merwe on

12 June 2023, anceproduced with kind permission. The fireball is already bright when

it enters the frame, is visible for 1.8 seconds and fades out without any terminal flash
behind a wooden beam.

Event 4461 2023 June 16 near Daniélsrus, Free State

Observed by Jemona ar@@brné Bonthuys at 18h08, while driving on the R26 from
Bethlehem, headed towards azimuth 15°, about 5km Damélsrus, when thegaw a

bright fireball to the right of the car moving from right to left, low above and parallel to
the horizon. From a sketch provided path very approximately from az/alt 40°, 15° to 30°,
15°. Duration a few seconds, Jemona did not have time to take a photo on her cell phone.

The head was el ongated, had a tail which 061 c
fading. Col our was initially green, turnincg
|l i ke something that was burningé6. Very muct

to Venus, which was then magnitugé5, and set a little earlier. The fireball was
sporadic. MNASSA 82, 893.

Event 4471 2023 June 23 various, Western Cape

Several reports of another bright fireball seen from the Western Cape during bright

morning twilight. Jaques Myburgh was driving on Kruis Street, Brackenfell heading in

direction 300°, the fireball was to his left when first seen, path from 270°, 20° to 290°,

10A, descent angle 153A. Ti me given as 05h:
direction and splitng up into [many]pi eces, 6 durati on about 3
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disintegrating and then suddenly disappeared. Kara Bouma and her daughter Layla were
on the SimondiunKlapmuts road close to the Vrede en Lust intersection, driving slowly

in heavy traffic, when they saw the fireball off to their rijléest] and in the direction of

the Simonsberg Mountain. Duration abod8 2econds, the fireball was bright yellow,
and they said 06Ingsiaktthen ii bkoke into twmdces which joish t |
dissolved. Kara noted the time on her clock as 05h27. Sonja Brand gave the time as
05h25 when she saw the meteor while driving on the N1 freeway in direction 258° and
just before the Plattekloof offramp, crossed the freeway moving almost horizontally left
to right, red ball surrounded by white,
sight of the fireball when it passed behind hills in the Northern Sub@tmiwyn Evans

saw it from near Glencairn towards direction NNW (azimuth 338°), slow mdbieg

di sintegrated and suddenly disappeared.
She collected reports from others in the area, and most agreed the colours seen were
green and whiteMNASSA 82, 893.

Event 4481 2023 June 23 Westville, KwaZulu Natal

Observed by Neil Hinton at 18h00, duratio®2 econds, mainly yellow colour but green
also noted, brightness said to be about that of the Moon, which was then maghitude
altitude 20° in azimuth 301°, but was obscured at the time the fireball was seen. Path
from RA/Decl. 15h30, +02° to 12h23, +25°. No sounds heard. There is a good
agreement with the radiapbsitionof the Anthelion meteors. AMS Event 318623.
MNASSA 82112-116.

Event 4491 2023 June 29 Alberton, Gauteng and Hartebeestpoort, North West
Observed byAlbertus Taute from Alberton, exact time uncertain but given as about

wi t

0S

19h10, saw a Omassive o0bj echadtiapartsibutning t hr ou g

bright whiteblue, with red orange sparks flying from it, much larger than any meteor |
have pr eviHeedihaed theesead the fireball as similar to how a 10c coin

woul d appear when hel d at. Daration@4sedoralsigght h, whi

from az/alt 41°, 52° to 330°, 24that is RA/Decl. 17h08, +04° to 13h22, +33°, path
length 60° Said 6it made a cracklI| i nThefgebalnd,
passed below the Moon which was 83% illuminated, magnita@e altitude 80° in
azimuth 315°. The last part of the fireball waptured by Paul Ludick on GMN camera
ZA0005 at 19h03mO01s, screengrab shawnFigure 60 The fireball was sporadic.
MNASSA 82112-116.

Event 4501 2023 July 2i Hartebeestpoort, North West

Captured by Paul Ludick at 17h47m15s on GMS camera ZA0004. Path from aZ/alt 2.4
28.7 to 31.2, 24.3, thatis RA/Decl. 179.65;86.3 to 129.10-61.8. Path length 29°,
duration 2.4 seconds, angular velocity 12.1°/s8creengrab of the image is shown
Figure 61 and shows a bright meteor with terminal flash reaching.mThe event was
sporadic. MNASSA 82]112-116.
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Figure 60Event 449 on 29 June 2023, screengrab courtesy of Paul Ludick, GMN camera
ZA0005. The stars in the image are in the constellation ofeBpArcturus is to the left

of the fireball, which enters from the top of the frame. Upper right is the constellation of
Corona Borealis.

Figure 61Event 450 on 2 July 2023, captured by Paul Ludick on GMS camera ZA0004.
The bright terminal flash is in Carina, just above the star epsilon Carinae. Crux is at top
centre, with alpha and beta Centauri to the left.
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Event 4511 2023 July 10i Fourways, Johannesburg, Gauteng

Observed by Douw Groblat 03h33 while driving on the N1 freeway, heading 74°, saw

a Ol uminous grefn setcomalsd durhet itamil appear
point, [ with] vyellow/ white fragments breakir
a sketch provided, path very approximately from RA/Decl. O5HZZ, to 06h28;07°.

The event was sporadidINASSA 82112-116.

Event 4521 2023 July 21i Rosh Pinah, Namibia

Observed byPieter Jacobat 04h07 UT, bright bolide seen while driving towards Rosh

Pinah whendhe sky suddeglbecame as clear as dayligindthenbecame pitch black

again. The stars in the sky were clearly visie i n t he bright dayl i
Appeared as a larg&treak of lightdirectly above the town, and begannariow as it

movedin an easterly direction No sounds heard. Pieter checked his security cameras

when he got home and found a reflection of the fireball in a nearby window. A
screengrab at maximum brightness is shown in FigaRréMNASSA 82112-116.

e &

Figure 62Reflection of Event 452 by a windowsicurity camera footage
from Rosh Pinah
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Event 4531 2023 July 24i Elysium, KwaZulu Natal

Observed byVendy Collinson at 16h50, duratiord3secondsyellow-orange ball with a
yellow-white tail. Path from az/alt 12741° to 160°, 37°, that is RA/Decl. 19h026°

to 19h06,-72°. Said to be as bright as the Moon, which was then a 38% illuminated
crescent, magnitudd 0.4, altitude 53° in azimuth 305°. She said she heard sounds like
rumbling of thunder after it had disappear&kpending on the reliability of the start and
end points the fireball may have bealphaCapricornid. AMS Event 37572023.
MNASSA 82112-116.

Event 4541 2023 July 271 Ggeberha, Eastern Cape

Captued byLouw Ferreira on GMN camera ZAOOOA @dh43m38s, bright meteor with
terminal flash. Screengrab is shoimnFigue 63 Path from RA/Decl. 18h39.6r2.7°
to 18h06.0m;:47.7°. The path was consistent with an alpha CapricomiiNASSA 82,
112-116.

Figure 63 Event 454on 27 July 2023, bright alpha Capricornid fireball captured by
Louw Ferreira on GMS camera ZA00O/tars in the constellation of Sagittarius are to
the right of the fireball, with Corona Australis to their left.

Event 4551 2023 August 6/ various, Western Cape
A bright fireball lasting several seconds was widely observed from the Western Cape
region. Images were secured from three cameras which enabled a determination of the
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ground path approximately from south of Matjiesfontein to Velddrif on the west coast.
Eye witnesses gave the predominant colour as bright white, with some reports of yellow
and orange. The brightness reached apparent magrlidde duration 8.1 seconds and

the fireball fragmented towards the end of its pafhe fireball was also reported to the
AMS Fireball page, Ever11032023 MNASSA 82]112-116.

See alsd@right Western Cape Fireball of 6 August 2023 (SAFC #455)

Eyewitness reports

Several reports were received from individuals who saw the fireball. The locations of
observers who provided useful information are shownFigure 64 (locations in
parentheses).

#5111 Bay

Google Earth

Figure 64 Sightings map and possible ground path for Event #455 on 6 August 2023.
Reliable visual reports from Cape Town environs are shown as yellow pins. Location of
the AMOS camera at Cederberg Observatory is shown as a red pin. Green lines are in
direction of azimuth of start point of the fireball, red lines are in direction of the end
points of the fireball.

JaceChris Koorts (1) saw the fireball from Durbanvilend sai d it was
bright, and easilyisible despite bright surrounding light$t was quite high irthe sky,
and despite fairly hightrees, he could follow the whole trajectory without being
obstructed by tree altitude about 45°. Duratiat least 3 seconds, long enough to call
out to others wheaw the laspart of the track. The path wasughly horizontal path
from az/alt20°, 45° to 340, 45°. The coloumwas very bright white andemin d ed hi m 6o f
when you bur n sanaitdreak sip tawards.the endtieé track. No sounds
heard.

Eric and Jamie Leigh Bleeker (2) were just getting out of their car when they saw
the fireball from Lakeside. Time was given as about 17h50, shortly before start of
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scheduled load shedding. Size was said to be large, very bright, colour bright white,
duration about 5 seconds from the time they first saw it until it faded away. Broke into
sSi X or seven small er pi eces, the | argest p |
|l ooked | i ke a sparklera. Path from azi muth
Bert Mars (3) sent a report to the ASSA Report a Sighting page. He saw the
fireball from Eversdal just before 18h00, very bright, duration about 3 seconds, started
bright white, then al/l of a sudden seemed 0
lost sight of it behind trees. He said it seemed very close. From a sketch provided path
appeared almost horizontal or descending slightly right to left, altitude about 30°, from
azimuth 86° to 341°.
Juliana deéSwardt(4) sawthe bright fireball through a norffacing window from
her home in Strand, altitude about 40° and moving slightly downwards right.td/kfy
bright, it | ooked | i ke o6the ball in front |
Duration was long enough to call her husband, who also saw it.
Bob Lunsford who curates fireball reports to the American Meteor Society
fireball page forwarded a report fro®@mousBuhle (5) who saw the fireball from
Manenberg. He reported the time as 17h55, duratibseéconds, brightness estimated as
much brighter than a full moon, and colours seen were orange, yellow and white. He said
the fireball was 6éhuge, and appeared | ower t
sounds O0li ke strong wind or almost | ike a fi
Monquer Jacobg6), a member of the ASSA Cape Centre, was outside at the
telescope and noticed a bright light in his peripheral vision. He turned his head in the
direction and saw the fireball, duratioB82 seconds, and said o6it app
Very bright, orange white streak, resembl ed
looking north was roughly from east to west.

Video images and path
One video from a security camera in Vredehoek was posted on Reddit by user
Ok_Beat_177@ttps://www.reddit.com/r/capetown/comments/15kcimt/video_meteor _in
_cpt_last_nigh)/ Auke Slotegraaf posted a request to file a report on the ASSA Report a
Sightings page, but this met with no response. Unfortunately the location of the camera
could not be ascertained. The time stamp on the video starts at 07:55:48 pm [local time].
The fireball enters the frame already bright at top right, and moves towards lower left
with descent angle 240°. Screen grabs from the video when the fireball entered the field
of view and the point at which it started to fragment are shmwRigure 65 The
duration in the field of view is 3.7 seconds, and the fireball is seen to fragment in the last
half second before suddenly fading.

The fireball was captured by the AMOSII(-sky Meteor Orbit Systejrcamera at
Cederberg Observatory. Time of appearance was 17h54m44s. The camera operates at
20 frames per second, and captured the fireball on 163 frames, giving a duration of 8.15
seconds from beginning to end of ablation. A composite image of the entire path is
shownin Figure 66 The fireball first appeared in az/alt 132.2°, 31.1° and was last
detected in 255.4°, 25.6°, that is from RA/Decl. 21h25.5m0 A 12 Nj t @5°11h11. 3
55Nj, traversing 100.6A at mean angular veloc
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Figure 65Screengrabs of Event 455 from a security camera located in Vredehoek, Cape
Town and posted on Reddit. The exact location of the camera could not be ascertained.

Figure 66 Composite image from 163 frames taken with the AMOS camera located at
Cederberg Observatory. Reproduced with kind permission.
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The first part of the path of the fireball was captured by a -fielé camera on
the roof of a building in Cape Town (pin 7). The image is bright due to light pollution
but nevertheless enabled determination of the start of the path at az/alt 73.4°, 24.3°.

The directions of start and end points are shawrthe sightings map Green
lines are in directiorof the start point of the firebaland are based on astrometry from
video images. Orangknes are in direction of the end points of the fireballhe
direction of the end point from the AMOS camera is accurate, but the directions from
Cape Town are based on two visual reports, which while in fairly good agreement, are
nevertheless uncertain. Based on convergence of these directions, the fireball began
ablation just south of Matjiesfontein, and terminated in the area of Velddrif on the west
coast. Peak brightness occurred overhead the town of Porterville.

Brightness and light curve

Pixel values obtained from the AMOS camera frames were converted to apparent
magnitude of the fireball by calibrating with values obtained on bright stars, planets and
the Moon. The apparent magnitude was plotted against duration of the fireball to give the
light curve shownn Figure 67
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Figure 67 Light curve for Event #455 derived from pixel
values from the AMOS camera at Cederberg Observatory.

The meteor was first detected at magnitude 3, and in less than one second reached
apparent magnitudet, at which time by definition the meteor became a fireball. The
rapid increase in brightness was followed by a more gradual increase peaking after 5.2
seconds at magnitud&0.4° 1.0. Thereafter the brightness decreased to magnriuate

7.7 seconds, followed by a rapid fade and ablation ended at 8.15 seconds.

Colours observed and spectrum

The various eye witness reports gave the predominant cedaur as very bright white,

and occasionally yellow and orange were mentioned. There were no reports of red
colour, or bright green often associated with bright fireballs. A spectrum was secured by
the AMOS camera and is showm Figure 68and shows major emission due to low
temperature lines of neutral iron, calcium, and magnesium, as well as singly ionised
silicon from silicates, neutral sodium, and atmospheric oxygen at 777.4 nm.
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Figure 68 Spectrum for Event #455 derived from the AMOS camera, and reproduced
with kind permission. The spectrum shows emission predominantly due to neutral iron,
calcium and magnesium, and is probably consistent with the composition of an ordinary
L or LL chondrite.

Mat !l ovi | (2023) mentions the spectrum is pr
chondrite. There is a paucity of emission at longer visible wavelengths than the neutral
sodium line at 589.2 nm in the yellow, which supports the colours reported by
eyewitnesses

Conclusions

Another bright fireball occurred over the Western Cape on 6 August 2023, with duration
8 seconds, and reaching apparent magnitli@el. Path was approximately from south

of Matjiesfontein, reached maximum brightness overhead Porterville, and fragmented
shortly before burning out in the vicinity of Velddrif on the west coast. The event brings
the occurrence of very bright fireballs seen from the Western Cape to five since January
2019. All of these fireballs may potentially have deposited meteorites, but as in the case
for previous events, the absence of sufficient video footage for Event #455 which could
be calibrated did not permit the accurate determination of any potential fall location.
MNASSA 82143-149.

Event 4561 2023 August 8 Hartebeestpoort, North West

Captured by Paul Ludicktd7h18m30s on GMS camera ZA000Bright meteor with

two flares which possibly reached magnitude duration 3.1 seconds, path from az/alt

108.1°, 33.4° to 106.0°, 14.7°, that is RA/Del?h47m54.85,0 A1 7. 7Nj t o 11 h 39 m!
+7A29. 9N, S anr Fegere §9raadbthe Jirelalivwas possibly Anthelion.

MNASSA 82112-116.
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Figure 69 Event 456 on 8 Augus023, captured byPaul Ludick on GMS camera
ZA0005 The meteor passes through Virgo, Spic#os left of centre and Arcturus is
towards the right of the frame.

Event 4571 2023 August 15 Oryx Observatory Windhoek District, Namibia

Observed by Clyde Foster at 16h35, during bright evening twilight and was bright
enough to be clearly visible despite thin clouds, pure white colour and with sharp
increase in brightness just before disappearing. Durat®seconds, faghoving, path

from az/alt 348, 25 to 360, 15, that is RA/Decl. 14h14, +46&0 15h16, +53 No
sounds heardThe fireball was probably sporadidNASSA 82112-116.

Event 4581 2023 August 27 Hartebeestpoort, North West

Captured by Paul Ludick 81h14m37s on GMS camera ZAOOOBuration 4.3 seconds,
path from az/alt 130.5°, 18.8° to 142.2°, 9.3°, that is RA/Rd.h 57 m2 1. 0 s,
to 22h01m05. 2s, +39 A0mFigardj.70 and She rfietmlh was a b
possibly Anthelion.MNASSA 82112-116.
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Figure 70 Event 458 on 27 Auguf023, captured byPaul Ludick on GMS camera
ZA0005 Above and slightly to the right of the fireball is the Square of Pegasus.
Brightest object towards upper left is Saturn, then at magnitude +0.4.

Event 4591 2023 September & Harkerville, Western Cape

Observed by Bruce Dickson at 19h07, m -4, orange colour, path from RA/Decl.
18h36,-24° to 14h50;16°, path length 51°, duration about 3 seconds from the time first
seen until it faded. No train or fragmentation. There is a good alignment with the radiant
position of the Anthelion meteorddNASSA 82149-152.

Event 4601 2023 September 9 Djuma, Sabie Sands, Mpumalanga

Bright bolide caught on a webcam overlooking the dam at Djuma Private Game Reserve.
Screengrabs from the video show the changing appearance of theibdhdgire 71

Time of appearance was at 17h#ie fireball enters the field of view already bright, and
descends at angle 193°, duration 2.9 seconds until it disappears from view. The
brightness was estimated using a calibration frame taken previously using the same
camera, when the Moon and Venus were in the field of view.

Figure 71Evert 4600n 9 Septembe?023, sceengrabs from camera at Djuma Private
Game Reserve show the changing appearance of the fireball, including disintegration
and the moment of disruption when the brightness reached magnitude Hhout

The fireball enters the field at magnitude with a short trail. At 2.0 seconds the fireball
had faded to magnitude 0, and fragments began to break off and are visible in the tail. At
2.1 seconds, there is a bright flash to magnitdde°® 1, which is of extremely short
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duration. After the flash, the main body is clearly seen to be split, with the smaller

fragment trailing the larger body, which continues until fading at 2.7 seconds. The bright
flash is accompanied by a sharp audi bl e Ocr a
an image showing bright stars to give the path from az/alt 85.6°, 16.3° at the point the

fireball enters the field of view, to 83.3°, 9.0° at the point it fades from view. These
correspond to RA/Decl. 23h323 A22Nj to 23h53, +2 A05N;j, pat h
velocity 2.6°/s, which is slow moving. There is a good agreement with the radiant of the
Anthelion meteorsMNASSA 82149-152.

Event 4611 2023 September 20 Hartebeespoort, North West

Captured by Paul Ludick on GMS camera ZA0004 at 02h25, duration 4.4 seconds, path
from RA/Decl.00h18m55s;47.7 to 00h29m54s;27.5°. Screengrab from the video is
shown in Figure 72 There was thin cloud following earlier thunderstorms, but
magnitude about m4, with two bright flares close together about one third along the
path. The fireball was sporadi®MNASSA 82149-152.

Figure 72Event 461 on 20 September 2023, captured by Padick on GMS camera
ZA0004. Inthe upper right corneis the star beta Cetjust to the left of the brigtitare

is alpha Phoenicis. Achernar is the brightest star towards upper left, below right of
which is a short streak which is probably an internal reflection of the bright flash. At
bottom the constellation of Grus is visible. Direction of motion is from lower left to
upper right.

Event 4621 2023 September 23 Hartebeespoort, North West

Captured by Paul Ludick on GMS camera ZA0005 at 03h10, screen grab ishieigare

73. The camera software did not process the astrometry of the meteor, but plotting the
path manually gives the path from RA/Decl. 01h14.0, +3.6° to 00h54.7, +14.3°. The
fireball was sporadicMNASSA 82149-152.
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Figure 73Event 462 on 23 September 2023 September 23, captured by Paul Ludick on
GMS camera ZA0005. Centre right in the image is the planet Jupiter, and the Hyades in
the constellation of Taurus can be seen above ragid below that is the Pleiades

Event 4631 2023 September 238 Stellenbosch and Paarl, Western Cape
Observed by Ester Bruwer at around 03h25, as she walked outside saw a very bright
yellow-white ball with yelloworange tail, duration-32 seconds, appeared close to the
horizon, disintegrated into two or three pieces just before it disappeared behind hills to
the north. From an image provided the path was roughly from az/alt 15°, 15°, moving
down left at descent angle 230°, to the horizon in azimuth 5°.

Observed by John Woest who gave the time at 03h28, duraticse8onds, very
bright yellow, said to be brighter than the Moon [not visible at the time] ending in a
terminal flash and fragments Ot BEtb35B,ooked | i
21° AMS Event 5642023. The fireball was sporadiMNASSA 82149-152.

Event 4641 2023 September 30 Modimolle, Limpopo

Observed by Zané Pieterse at 17h44,-m5, s a il dvas &Gtargazing when | saw it
moving very quicklyleft to right duration less than 3 seconds, through the constellation
of Gr us, dked lik€ gright bab with a til. The ball was white and red, the

tail was white and faded quickly as the fireball moved across the sky. No terminal flash,
the light just faded, and no sounds heard. She said the ball appeared as though it was
spinning. From a sketch provided the path was from az/alt 130°, 51° to 143°, 57°, that is
RA/Decl. 23h00,-44° to 22h12-49°. There is a possibility this was an early Taurid
fireball. Event 57882023 MNASSA 82149-152.

Event 4651 2023 October 3 De Rust, Western Cape

Observed by Ted Nutting at around 00h25, brighter than Vevhish was then
magnitude-4.6, but not visible at the time, fainter than the Moon which was then
magnitude-12, altitude 31° in azimuth 16°. Duratior8Zeconds, yelloverange colour,
appeared to have a | ong fiery tail, 6l i ke a
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approximately az/alt 310°, 15° to 280°, 30°, or RA/Decl. 23h08, +22° to 22040, No
terminal flash. The event was sporaddNASSA 82149-152.

Event 4661 2023 October 26 Hartebeespoort, North West

Captured by Paul Ludick on GMN cameras ZA0004 and ZA0005. From ZA0004, time
of appearance was 22h59m24s, duration 4.1 seconds, path from RA/Decl. 00h20m04s,
44.2° to 23h43m34s,21.9°. Screengrab is shown Figure 74 The event was also
captured on camera ZA0005, but the astrometry was not processed, probably due to
proximity of the fireball to the bright Moon, then 95% illuminated and magniUae3.
Examination of both frames shows evidence of three flares, the third being the brightest
and terminal flare before fading. The event was sporddMASSA 8, 5-12.

Figure 74Event 466 on 26 October 2023, captured by Paul Ludick on GMN camera
ZA0004. The constellation of Grus is below the fireb&Ehernar is the brightest star to
the left of the trail and Fomalhaut is obscured by the fireball.

Event 4671 2023 November 10 Ggeberha, Eastern Cape

Captured by Louw Ferreira on GMN camera ZAOOOA at 23h8&m No astrometry
provided but plotting on Atlas Brno Chart 10, start and end coordinates were derived
from RA 05h46.8-71.6° to 02h04.9;80.6°. Screengrab is shovwm Figue 75. The

event was sporadidINASSA 8, 5-12.
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Figure 75Event 467 on 10 Novdwar 2023, captured by Louw Ferreicm GMNcamera
ZAOOOA Bright star in the lower right quadrant is Achernar, and Canopus is just below
the upper edge of frame above the meteor.

Event 4681 2023 November 16 Hartebeespoort, North West

Captured by Paul Ludick on GMN camera ZA0005 at 02h00m17s, duration 3.3 seconds,
path from RA/ Decl. 05h44. 5, +0A15Nj to O05h
Screengrab is shown Figure 76 The event was sporadi®NASSA 8, 5-12.

Figure 76 Event 468 on 16 Novemb2023, captured byaul Ludick on GMN camera
ZA0005 Orion is at top of frame, Taurus is below centre and the Pleiades towards the
bottom of the frame. The bright star below right is Capella.
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Event 4691 2023 December I Hartebeespoort, North West

Captured by Paul Ludick on GMN camera ZA0005 at 23h56m27s, duration 1.0 seconds,

path from RA/Decl. 04h11m15.4s2 A50Nj t o 03h24m39. 6, +11A11N
Screengrab is shown Figure 77 The event was probably Puppi@lid. MNASSA 8,

5-12.

Figure 77 Event 469 on 1 Decemb2023, captured byaul Ludick on GMN camera
ZA0005 Taurus is to the right of the fireball. The bright object towards its lower left is
Jupiter, then magnitude.8.

Event 4701 2023 December 12 Hartebeespoort, North West

Captured by Paul Ludick on GMN camera ZA0004 at 22h45m14s, duration 3.1 seconds,

path from RA/Decl. 06h11m3.6s5 4 A1 2 Nj t o -R5A48Npd44pgath | engt
Screengrab is shown in Figur8. The path is consistent with the radiant of the Northern
chi-Orionids (ORN), which are an extension of the Northern Taurid activity into
December.MNASSA 8, 5-12.
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Figure 78Event 470 on 12 Decdyar 2023, captured by Paul Ludick on GMN camera
ZA0004. Curvature is due to the camera lens, not the path of the fireball. Achernar is
the brightest star just below centre; stars in the constellation Reticulum are upper left
and to the immediate right of the fireball.

Event 4717 2023 December 13 Bloemhof Dam, Free State
Observed by Tiaan Niemand at 23h35, duratieéh s&conds, bright white fireball about
the brightness of Jupiter with terminal flash te about-4 that was visible reflected off

the dam waterodés surf ace .-5°20 ®©d2h57:24°270opath RA/ De c |

length 24.9°. No persistent train or disintegration, and no sounds heard. From the path
given the meteor was possibly a December Leonis MindNd#32, DLM). MNASSA
83, 5-12.

Event 4721 2024 January 18 Still Bay, Western Cape

Observed by Johan Strijdom at abexuwemelyl8h10,

bright [considering]it was not yet dark, the Langeberge were still visible in the distance
andunder these conditions it appeared brighter than Vs brightest against a dark

skyd . Col our -nedng, dgatien aboyt 1 de@sdi moving right to left below
right of the Moon and Jupiter which were then respectively magnitddeS and-2.2.

From a sketch provided the path was approximately from az/alt 356°, 8° to 350°, 6°, at
which point it was lost behind trees. No sounds heard up to 2 minutes after the passage.
The path is consistent with an Anthelion metediNASSA 8, 5-12.

Event 4731 2024 January 200 near Cathkin Park, KwaZulu -Natal

Observed by Mariana Venter at 13h20, that is during broad daylight while driving on the
road between Winterton and Cayley Lodge, DrakensbBxgration 12 seconds, colour
was said to be bluerhite, path about 60° below right of the Sun from aB4#°, 36°to
17°,32° The fireball may have been a Helion meteor. AMS E¥868t:2024 MNASSA

83, 5-12.
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Event 4741 2024 February 11i George and Bonnievale, Western Cape

Bright fireball captured on two GMN cameras @2:01:574, solar longitudel ., =
321.49, by Andre Bruton on camera ZA0OOOC, and B$sTRONOC (Astronomical
Observation Centregamera ZA0002. Duration 3.17 seconds, the brightness of the
fireball saturated both cameras, but peak magnitude estimatedasar8. The fireball

began ablation at altitude 131.947 km altitude above latitude/longBd@24619 S,
20.796372 E, and ended at 70.253 km ab@4681514 S, 18.820342 E. The path is
shown inFigure 79 commencing due south of Witsand, passed overhead at Struisbaai
and ended due south of Pringle Bay, where the bright terminal burst would have occurred
65.2° above the horizon.

Google Earth

Figure 79Event 474 on 11 Februar3024, path across the Western Cape, descending
from altitude 132 km to 70 km in 3.17 seconds.

A call was made on social media to check security cameras for any further video footage.
Ed Foster checked twenfgur security cameras in the Brackenfell area and reported a
flash of short duration was seen on several cameras in areas which were not brightly lit
up, all with a consistent time 62:01:59 From his location the bright flash would have
occurred atizimuth 172°, altitude 38° above the horizorhe preatmospheric orbit of

the meteor was determined by triangulation from the two GMN cameras:

Perihelion distance q 0.189852 AU
Eccentricity e 1.006787
Inclination of the orbit i 158.024041°
Argument of perihelion w 52.426970°
Longitude of ascending node (J2000) W 321.492622°
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The orbit is retrograde and nominally hyperbolic (e>1.0), though that is probably due to
measurement error typical of fast fireballs, and the orbit is indicative of a cometary
fragment from the Oort Cloud (Vidarivate communicatiore024). The geocentric
radiant (J2000) was determined &SA. = 270.3292%5 (18h01m19.0s), Decl. =
16.90908 (16 A54632. 70), <close to the star 6
atmosphere with geocentric velocig = 61.3 km/sc. MNASSA 8, 5-12.

Figure 80Event 474 on 11 FebruaB024, captured byAndre Bruton at Georgen GMN
camera ZAOOG. The fireball passes through Puppis into Canis Major, which is
obscured by the bright flash. At left the brightest star is Canopus, and at right is
Alphard.

Figure 81la Event 474 on 11 Februa®p24, captured byAstronomical Observation
Centre, Bonravaleon GMN camera ZAO@D
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Figure 81bEvent 474 on 11 Februar2024, captured byAstronomical Observation
Centre, Bonrevale on GMN camera ZAO@) Since the light saturated the camera, the
author superimposed the path on the stars visible immediately prior to the passage of the
meteor. Above left are the Diamond and False Cross, at bottom is the bright star
Canopus, and bottom right are stars in the hind of Canis Major.

Event 4751 2024 February 24i Ggeberha, Eastern Cape

Observed by Juliana Blignaut, shortly before 11pm local time [21h00 UT], bright meteor

l' i ke a burning ball wi t h O&éhsemms. gSaieétmed col oL
brighter than the Moon, which was then full, magnituti2.6, located 45° to the left of

the path. From a sketch provided path approximately from close to the stars Hadar to
Procyon. The path does not coincide with any known radiants and was probably
sporadic. MNASSA 8, 58-60.

Event 4761 2024 March 16i Wierda Park and Edenvale, Gauteng
Observed by Marina and Guy Snelling at 17h11, solar longitude 356.3°, Marina saw the
entire passage, and Guy saw the last part before disappearance. Dudasenddds,
very bright white fireball which left a persistent train for 1 second. No disintegration, but
the tail had the appearance of being split into two. Said to be brighter than the Moon,
which was then 45% illuminated and magnitudl®, altitude 31° in azimuth 338°. Path
from az/alt 51°, 60° to 137°, 49°, that is RA/Decl. 08hD&° to 09h36;49°, from near
the bright star Procyon to Vela.

Observed bySheryl andJoshua Hrring at 17h10, duration-8 seconds, large
bright yelloworange object with a tail and a halo surrounding it. The Moon was to the
l eft and the fireball moved from the Moonods
altitude approximately 60°, passing Procyon and terminating in azimuth aboufTh20°.
fireball was sporadicAMS Event14472024 MNASSA 8, 58-60.
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Event 4771 2024 April 2271 Alberton, Gauteng

Observed by Tiaan Niemand at 22h40, solar longitude 33.0°, during an imaging session
as he walked outside to check his setup, saw a very bright fireball, duration about 2
seconds, with orange head surrounded by a green halo, showing flares in brightness
before descending below roof level. The fireball was brighter than any other object in the
sky, but fainter than the Moon, which was then ffady magnitude-12.1, altitude 53° in
azimuth 303°. Path from RA/Decl. 19h334.0° to 21h14;61.8°. The path does not
coincide with any known radiants and the event was spor&shASSA 8, 58-60.

Event 4781 2024 April 231 Hartebeesthoek, Gauteng

Observed by Pieter Stronkhorst just after 17h00, solar longitude 33.7°, bright green
colour, duration about 5 seconds, slowving. my estimated asl0, not as bright as the
Moon, which was then ned#ull, magnitude-12, altitude 21° in azimuth 94The path

was recreated from an image taken at the locafiiom az/alt 116°, 40° to 150°, 5°, that

is from RA/Decl. 12h50;36° to 17h10;54°. Path length 50°, angular velocity 10°/sec.
The fireball was sporadidMNASSA 8, 58-60.

Event 4791 2024 April 291 Cape Town, Western Cape

Observed by Ludick Bezuidenhout at 17h35, solar longitude 39,62,-fy duration 34
seconds, colourseen were white, green and blue. The fireball fragmented into one
larger and two smaller pieces towards the end of its pa#th from az/ali31°, 11° to

134°, 10°, that is RA/Decl. 16h24,39° to 16h32;42°, and was possibly an Anthelion
meteor. AMSEvent 2158024 MNASSA 8, 58-60.

Event 4801 2024 May 7i Inhassoro, Mozambique

Observed by Peter van Deventer at approximately 15h41 [solar longitude 47.2°], time
uncertain but about half an hour after sunset, he and a group of people were meeting
outdoors when he saw a very bright white meteor, said to be brighter than the Moon
[which was not visible at the time]. Duration about 8 seconds, facing the ocean the path
was downwards from right to left from approximately az/alt 86°, 45° to 50°, 25°, and
Peter said the object appeared to be 6at
observed, and no sounds were heard. The fireball was spokéidisSSA 8, 58-60.

Event 4811 2024 May 13i Mana Pools, Zimbabwe

Observed by Mark van Zuydam at Mana Source, Mana Pools National Park, at 17h04,
solar longitude 53.1°, very bright meteor, though not bright enough to cast shadows,
di stinct tail |l eft a persistent train, no
from [very approximately] az/alt 90°, 30° to 315°, 50°, from Virgo to Cancer where it
faded close to the Moon, then a 33% waxing crescent, magn@,ddtitude 39° in

azimuth 324°. The fireball was probably AnthelidNASSA 8, 58-60.

Event 4821 2024 May 13i Cape Town, Western Cape

Observed byKobus Kapp at 18h39, solar longitude 53.2°, while driving in direction
300°, bright whiteblue fireball, with duration 3 seconds. = -8, slightly fainter than
the crescent Moon which was then 33% illuminated, magnifdand just above the

186



point the fireball terminated. From a sketch provided, path from &3l 23’ to 319°,
12°, that is RA/Decl. 09h40, +29° to 08h13, +30°. No persistent train or disintegration.
There is a good coincidence with the Anthelion radiamiNASSA 8, 58-60.

Event 4831 2024 May 14i Pretoria, Gauteng

Observed by Tanya Coetzee at 19h26, solar longitude 54.1°, seen while driving in
direction 349° on Witdoring Avenue, Moreleta Park, bright white, looked like a long
stripelasting 23 secondsindthen suddenlyanished Not as bright as the Moon, which
was then 42% illuminated, magnitudE0, altitude 21° in azimuth 307°. Path travelling
horizontally right to left, very approximately from az/alt 45°, 20° to 30°, 20°, and the
meteor was possibly AntheliodNASSA 8, 58-60.

Event 4841 2024 July 16/ Ggeberha, Eastern Cape

Captured by Louw Ferreira on GMN camera ZAOOOA at 17h52m43s, solar longitude
114.3, very bright meteor with at least two flares in brightness. The capture software
did not determine the astrometry, probably due to the brightness obscuring stars in the
vicinity of the end point. From a screen grab shawhigure 82 the start and end points
were approximately RA/Decl. 12h5751.2° to 12h22,-27.3°. The path traced
backwards is 16° and 25° distant respectively from the Piscis Austrinid and Southern
deltaAquariid radiants, and the fireball was probably sporaBlASSA 8, 96-102

Figure 82Event 484captured by Louw Ferreira on 16 July 2024. Below cersti€rux,
with the Pointers, alpha and beta Centauri above left.

Event 4851 2024 July 291 Rooihuiskraal, Gauteng

Observed by Jatin Mistry at around 16h10, solar longitude 126.7°, while driving on the
N1 freeway in direction 30°, looked towards the right and saw a bright red object with a
white o6tail o f3sesandskFoina sketchrp@videdahe okfect descended
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with angle 225° from az/alt 75°, 10° [just above Altair] towards Sagitta. The fireball was
sporadic. MNASSA 8, 96-102.

Event 4861 2024 July 291 De Voetpadkloof Resort nr Middelburg, Mpumalanga
Observed byAnnika Erwee at 18h30, solar longitude 126.8°, duratied 8econds,
colour yellowish white with bright orange tail and said to be as bright as th&ihdh
[which was not visible at the time]. Path from az/&lt Z6° to 360°, 5°, and there is a
strong probability the meteor was alpGapricornid. AMS EvenB7662024 MNASSA
83, 96-102.

Event 4871 2024 August 6 Hillcrest, KwaZulu -Natal

Observed byGlen Gmbe at 20h48, solar longitude 134.5°, duratiéhskeconds, orange
fireball, m, = -7. Path from az/aR41°, 37°to 267°, 19° that is RA/Decl. 15h3439° to
14h54,-12°, and the fireball was sporadic. AMS Evd0602024 MNASSA 8, 96-
102.

Event 4881 2024 August 111 Ggeberha, Eastern Cape

Captured by Louw Ferreira on GMN camera ZAOOOA at 19h56m42s, solar longitude
139.3°, sky was covered with thin cloud, which was illuminated by the 42% Moon,
magnitude-9.6, altitude 23° in azimuth 261°, which made astrometry difficiBest
approximation of path from RA/Decl. 16h29,7.6° to 03h42;85.3°. Screen grab shown

in Figure 83. Although some distance from the radiant, the fireball may have been
kappaCygnid. MNASSA 8, 96-102.

Figure 83 Event 48 captured by Louw Ferreira orll August2024. The waxing
crescent moon is at the right edge. The bright star at bottom is alpha Centauri, at top
right is Antares and the brighter stars in the constellation Ara are above centre.

188



