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Introduction: In the continuous monitoring of the 
night sky over the Iberian Peninsula that is perform-
ing from 1999 [1] the Spanish Meteor Network 
(SPMN) operates about 200 cameras in 30 stations 
distributed around Spain. Three of the main goals of 
the SPMN network are obtaining scientific data, 
providing a rational explanation to bright fireball 
events, and recover new meteorites. We have a special 
program dealing with the impact hazard associated 
with large meteoroids, so gaining insight about the 
Taurid complex associated with comet 2P/Encke is 
particularly relevant [1, 2]. Current evidence supports 
that evolved comets can produce meter-sized meteor-
oids that are potential meteorite droppers with signifi-
cant danger by shock waves like e.g. the Chelyabinsk 
event [3]. We should not forget that the Tunguska 
event could have been produced by a fragment of 
comet 2P/Encke [4]. 

The analysis of cm- to m-sized meteoroids impact-
ing the Earth's atmosphere is relevant to test their 
ability to deep into the atmosphere and quantify the 
consequences for planetary defense of small asteroids 
coming from similar sources. Orbital similarities can 
be established between meteoroid, asteroid and comet 
orbits, so hazardous meteoroid complexes can be iden-
tified [5-8]. This provides information not only on the 
processes experienced by asteroids and comets in 
Earth’s vicinity, but also on the nature of these frag-
ments, and the physical processes delivering them to 
the near-Earth region. The disruption of their parent 
asteroids or comets provide a new pathway of hazard-
ous asteroids [7-9]. This second pathway produces far 
larger particles that sometimes can even be in the me-
ter scale and can explain very bright bolides associat-
ed with some meteor showers [8]. Large bolides are 
rares so a continuous sky monitoring is required to 
collect information on their the dynamic origin. So far 
we have described different cases related to the Taurid 
complex [1,2]. Several Near Earth Objects (NEOs) 
have been dynamically associated with the Taurid 
complex clearly suggesting that the progressive dis-

ruption of a larger cometary progenitor is the source of 
this complex of bodies [9, 10].  In the current abstract 
we focus in a fireball named SPMN 251019B imaged 
on October 25th, 2019 at 4h36m46s UTC.  

Methods: The cameras used are high-sensitivity 
1/2" black and white CCD video cameras (Watec, Ja-
pan) attached to modified wide-field lenses covering a 
120×80 degrees field of view. Coordinate positions of 
the fireball were obtained by creating a composite im-
age of all frames where the stars coordinates were 
measured and taken as reference using our software 
package SPMN 3D Fireball Trajectory and Orbital 
Calculator (3D-FireTOC), an automatic Python code 
for detection and trajectory reconstruction of meteors 
using a realistic 3D representation from video record-
ings. The fireball described here was imaged from 
IEEC-CSIC Catalan stations (Table 1). At Montsec a 
low-scan-rate CCD all-sky camera was used, while 
wide field video cameras were used at the others. 

N Station Longitude (E) Latitude Alt. 
1 Folgueroles 2º 19  ́33" 41º 56  ́31" 580 
2 Montseny. 2º 32  ́01" 41º 56  ́31" 194 
3 Eivissa 1º 25  ́45" 38º 54  ́21" 45 
Table 1. Some SPMN stations involved in this work. 

Results and discussion: From the astrometric 
measurements of the video frames and the trajectory 
length, the velocity of each bolide along the path is 
obtained. Due to space limitations, we present here the 
data for SPMN 251019B as a case example. Radiant 
and orbital parameters were computed and are pre-
sented in Table 2. The pre-atmospheric velocity V∞ 
was found from the velocity measured at the earliest 
part of the fireball trajectory, and defines the kinetic 
energy and consequently, the orbit. Figure 1 shows the 
magnificence of the bolide which reached an absolute 
magnitude of -13.5. This fireball was first detected at 
a height of  80.0±0.1 km and ended at 58.3±0.1 km 
with a bright flare at 68.6±0.1 km.  

2742.pdf51st Lunar and Planetary Science Conference (2020)



Radiant data 
Observed Geocentric Heliocentric 

R.A. (º) 42.7±0.2 40.2±0.1 346.5±0.2 
Dec. (º) 11.3±0.1 9.3±0.1 -4.2±0.2
V∞ (km/s) 28.0±0.2 25.1±0.2 36.7±0.2 

Orbital parameters 
a (AU) 2.01±0.02 ω (º) 108.5±0.5 
e 0.794±0.005 Ω (º) 31.196±10-4 
q (AU) 0.415±0.005 i (º) 1.8±0.5 

Table 2. Radiant and orbital data (J2000). 

Figure 1. Trajectory of SPMN 251019B fireball im-
aged from 1) Montseny, 2) Folgueroles and 3) Eivissa.  

Figure 2. Apparent trajectory of SPMN 251019B as 
recorded from the IEEC-CSIC Catalan stations. 

Assuming that the typical bulk density of Taurid me-
teoroids is of about 1.6 g cm-3 [13] and using the 
method proposed by [14], the calculation yields 
4.7±0.1 kg for the initial (photometric) mass and 
17.8±0.3 cm for the initial size of the meteoroid. 
To characterize the atmospheric flight we have com-
puted the parameters α (ballistic coefficient) and β 
(mass loss), which provide information on the meteor-
oid properties and estimate whether the fireball is like-
ly meteorite candidate. Figure 3 shows the fit curve 
and the observational data. Following these results, 
applying α-β criterion [15] we obtain a null terminal 
mass, as expected given the high altitude. 

Conclusions: The computed radiant and preat-
mospheric velocities denote that SPMN 251019B be-
yong to Southern Taurid stream. During 2019 our 
network detected tens of bolides associated with the 
Taurid complex that are still being reduced, but are 
listed in our accessible list: http://www.spmn.uji.es. 

We will continue increasing the number of Taurid 
bolides with reliable orbits to learn more on the origin 
and evolution of hazardous short period comets and 
their meteoroid complexes in Earth’s vicinity.  

Figure 3. Normalised velocity and height with ob-
servational data for SPMN 251019B. 
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