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Introduction: The Spanish Meteor Network 

(SPMN) already operates about 200 cameras and 30 

stations distributed around continental Spain, and giv-

ing a scientific and rational explanation to very bright 

fireball events. Our cooperative network has remained 

operational for the last twenty years, and has a special 

program to obtain very precise orbital information on 

2P/Encke meteoroids that we think produce meteorites 

and might even contribute to impact hazard [1, 2]. Cur-

rent evidence supports that evolved comets can pro-

duce meter-sized meteoroids that are potential meteor-

ite droppers with significant danger by shock waves 

like e.g. the Chelyabinsk event [3]. We should not for-

get that the Tunguska event could have been produced 

by a fragment of comet 2P/Encke [4]. 

The orbital similitude is a clear evidence on the 

connection between comets and meteor streams [5-8]. 

The continuous sublimation of the ice-rich regions in 

cometary nuclei produces outgassing capable to release 

cm to m-sized particles from cometary nuclei. This is 

the main way to produce meteoroid streams showers 

[5-7]. Another feasible physical process to produce 

cometary debris in heliocentric orbit is the disruption 

of a comet that explains the formation of at least ten 

meteoroid streams [7-9]. This second pathway produc-

es far larger particles that sometimes can even be in the 

meter scale and can explain very bright bolides associ-

ated with some meteor showers [8]. Unfortunately, 

large bolides are rare events so in order to study them a 

continuous sky monitoring is required which is the only 

way to collect information on the dynamic origin and 

physical behavior of large bolides penetrating Earth’s 

atmosphere. 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 progres-

sive disruption of a larger cometary progenitor is the 

source of this complex of bodies [9, 10].  In the current 

abstract we focus in a Taurid fireball named SPMN 

151116C recorded on November 15th, 2016 at 

20h06m33s UTC (Fig. 1).  

 

Methods: 35 CCD and video stations are currently 

monitoring a surface area of 600,000 km2. The cameras 

used are high-sensitivity 1/2" black and white CCD 

video cameras (Watec, Japan) attached to modified 

wide-field lenses covering a 120×80 degrees field of 

view. Coordinate positions of the fireball were ob-

tained by creating a composite image of all frames 

where the stars coordinates were measured and taken 

as reference using our software package [11]. The fire-

ball described here was imaged from IEEC-CSIC Cata-

lan and UCM stations (Table 1). At Montsec a low-

scan-rate CCD all-sky camera was used, while wide 

field video cameras were used at the other stations. 

 

N Station Longitude Latitude Alt.  

1 Folgueroles  02º 19´ 33"  41º 56´ 31" 580 

2 Ebre Obs.  00º 29´ 44"  40º 49´ 16" 50 

3 Montsec Obs.  00º 43´ 46"  42º 03´ 05" 1570 

4 Madrid  -3° 39' 41" 40° 26' 57" 650 

5 Villaverde del 

Ducado  

-2° 29' 31" 41° 00' 05" 1150 

Table 1. SPMN stations involved in the detections dis-

cussed in this chapter.  

 

Results and discussion: From the astrometric 

measurements of the video frames and the trajectory 

length, the velocity of the bolide along the path was 

obtained. Radiant and orbital parameters were comput-

ed and are presented 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 

1a,b shows the magnificence of the bolide which 

reached an absolute magnitude of -131. This fireball 

started at a height of  90.10.6 km and ended at 40.8  

0.5 km with a bright flare at 58.80.9 km so a meteor-

ite survival can be definitively ruled out.  

 

Radiant data 

 Observed Geocentric Heliocentric 

R.A. (º) 70.0±0.4 70.2±0.3 11.6±0.8 

Dec. (º) 22.4±0.4 20.8±0.2 -1.2±0.3 

V∞ (km/s) 27.8±0.4 25.1±0.3 32.3±0.3 

Orbital parameters 

a (AU) 1.18±0.03 ω (º) 129.4±0.7 

e 0.75±0.01 Ω (º) 53.6147±10-4 

q (AU) 0.295±0.007 i (º) 1.8±0.5 

Table 2. Radiant and orbital data (J2000). 
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Figure 1. Composite image of SPMN 151116C fireball 

imaged from a) Ebre, and b) Montsec Observatories.  

 

Conclusions:. The computed radiant and preat-

mospheric velocities of SPMN 151116C are in agree-

ment with being a member of the North Taurid meteor-

oid stream that belongs to the Taurid complex. The 

orbital parameters of the progenitor meteoroid are also 

similar to those of the 2P/Encke comet (Table 2 and 

Fig. 3). According to the radiant and the initial velocity 

the bolide can be associated with the South Taurid 

branch (Fig.2-3). As we commented [2] we will con-

tinue increasing the number of Taurid bolides with 

reliable orbital parameters in order to learn more on the 

origin and evolution of short period comets and their 

meteoroid complexes.  
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Figure 2. Apparent trajectory of SPMN 151116C  as 

recorded from the IEEC-CSIC Catalan stations. 

 

 
Figure 3. Projection on the ecliptic plane of the orbit of 

the meteoroid compared with 2P/Encke. 
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