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Introduction: The Southern δ-Aquariids (SDA) 

were first detected in 1849 [1] and observed by 
Denning in 1869-1898 [2]. Its activity period extends 
from July 8 to August 19, with a maximum peak 
around July 29. The origin of the SDA stream is re-
lated to the Marsden-group comets [3]. The analysis of 
multi-station meteors recorded by means of high-
sensitivity CCD video cameras can provide helpful 
information about the physico-chemical properties of 
meteoroids in this stream [4, 5, 6]. With this aim, we 
analyze here a S. δ-Aquariid fireball imaged in 2011 
from two meteor observing stations operated by the 
SPanish Meteor Network (SPMN). We also present the 
emission spectrum recorded during the ablation of the 
parent meteoroid in the atmosphere. 

 

 
Figure 1. Composite image of the bolide, recorded 

from El Arenosillo. 
 
Instrumentation and data reduction methods: 

An array of low-lux CCD video cameras (models 
Watec 902H and 902H Ultimate) was employed to 
image the fireball analyzed here. These operated from 
three meteor observing stations operating in the south 
of Spain: Sevilla, El Arenosillo and Cerro Negro. The 
latter one is a mobile system. The operation of these 
stations is explained in [4, 5]. For meteor spectroscopy 
we have attached holographic diffraction gratings (500 
or 1000 lines/mm) to some of these CCD cameras. The 
calculation of atmospheric trajectory, radiant and or-
bital parameters is performed with our AMALTHEA 
software, which follows the methods described in [7]. 
The analysis of the emission spectrum was performed 
with our CHIMET application. This software package 
employs the reduction techniques explained in [8, 9].  

 

 
Figure 2. Apparent trajectory of the bolide, as re-

corded from Sevilla (1) and El Arenosillo (2) meteor 
observing stations. 

 

 
Figure 3. Projection on the ground of the atmos-

pheric trajectory of the fireball. 
Atmospheric path and orbit: The three-station 

fireball discussed in this work (SPMN code 300711) 
was recorded on July 30, 2011 at 23h48m04.5±0.1s 
UTC. A composite image of this event, as imaged 
from El Arenosillo, is shown in Figure 1. The apparent 
trajectory of the bolide is shown in Figure 2. Accord-
ing to the photometric analysis of the images, the abso-
lute magnitude of the fireball was -7±1. The parent 
meteoroid struck the atmosphere with an initial veloc-
ity V∞=42.4±0.3 km/s. The luminous phase began at a 
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height of 102.9±0.5 km and ended at about 81.8±0.5 
km over the ground level. The projection of this trajec-
tory on the ground is shown in Figure 3. The radiant 
and orbital parameters (Table 1) indicate that this bo-
lide was associated to the S. δ-Aquariid shower. A 
projection on the ecliptic plane of the orbit of the par-
ent meteoroid is shown in Figure 4. 

 
Radiant data 

 Observed Geocentric Heliocentric 
R.A. (º) 338.4±0.4 338.2±0.4  
Dec. (º) -13.8±0.3 -15.0±0.3  
V∞ (km/s) 42.4±0.3 40.7±0.3 38.1±0.3 

Orbital parameters 
a (AU) 3.0±0.2 ω (º) 150.3±0.7 
e 0.973±0.002 Ω (º) 307.3119±10-4 
q (AU) 0.078±0.003 i (º) 19.6±1.2 

Table 1. Radiant and orbital data (J2000). 
 

 
Figure 4. Orbit of the parent meteoroid. 
 
Emission spectrum: One of the spectrographs op-

erating from the mobile meteor station (Cerro Negro) 
recorded the emission spectrum produced during the 
ablation of the parent meteoroid in the atmosphere. 
The integrated and calibrated signal is plotted in Fig-
ure 5. As can be noticed, the spectrum is dominated by 
the Mg I-2 (516.7 nm) line. The emission from Na I-1 
(588.9 nm) was identified, although it is not very 
prominent. This may indicate depletion in this volatile 
element, most likely related to the low value of the 
perihelion distance q (Table 1). An important contribu-
tion from atmospheric nitrogen in the red region of the 
spectrum is also seen. The emission from Ca II H and 
K lines was also identified, together with several Fe I 
multiplets. 
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Figure 5. Calibrated emission spectrum. 
 
Conclusions: The atmospheric trajectory, radiant 

and orbital parameters of a three-station mag. -7±1 
Southern δ-Aquariid fireball have been calculated. The 
event exhibited a smooth light curve. The analysis of 
the emission spectrum, which is characterized by a 
strong emission from the Mg I-2 multiplet, has pro-
vided information about the chemical nature of the 
parent meteoroid. In particular, this spectrum reveals 
depletion in the Na content, which could be related to 
the small value of the perihelion distance of the orbit 
of this particle (q=0.078 AU).  
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