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Introduction: Ceres, the largest object in the main 
asteroid belt, is the second target of the Dawn mission 
[1]. During its orbit around Ceres, Dawn acquired a 
huge amount of data at different spatial resolutions, 
which depend on the altitude of the spacecraft from the 
mean surface. Main phases of the Dawn mission at 
Ceres were: Survey (4350 km altitude spacecraft, spa-
tial resolution ~1.1 km/pixel), High Altitude Mapping 
Orbit (HAMO) (spacecraft altitude 1450 km, pixels 
resolution ~360-400 m/pixel) and Low Altitude Map-
ping Orbit (LAMO) (spacecraft altitude 370 kilometers 
pixels resolution ~90-100 m/pixel) [1]. Data acquired 
by the Visible and InfraRed (VIR) mapping spectrome-
ter aboard Dawn, allowed for a first comprehensive 
high spatial resolution analysis of Ceres’ surface. VIR 
covers a range of wavelengths ranging from 0.21 to 5.1 
µm [2], and the spectra of Ceres acquired by VIR pre-
sent several absorption bands in the spectral range be-
tween 2.5 and 4 µm. These bands are indicative of the 
presence of various mineralogical phases: the band at 
2.7 µm is associated with the OH-rich materials, the 
3.1 µm is related with the NH4-phyllosilicates, while 
the band between 3.3-3.5 µm, when present along with 
the 4 µm band, is indicative of the presence of car-
bonates [3]. To perform a detailed spectral analysis, 
the surface of Ceres has been divided into 15 quadran-
gles. Here, we present spectral analysis of the quad-
rangle Ac-H-10 Rongo (lat 22°S-22°N, lon 288°-
360°E). 

 
Dataset analysis 
 
To produce the spectral parameter maps used for our 
analysis, we selected those spectral parameters showing 
the larger variability. We consider VIR data relative to the 
Survey and HAMO phases of the mission, which guaran-
tee an optimal compromise between coverage and spatial 
resolution. These data were first calibrated, following the 
procedure described by [4], then an algorithm to reduce 
the artifacts was applied [5], and the thermal part of the 
spectrum was finally removed [6]. Afterwards, the data 
were photometrically corrected by using the Hapke model 
[7, 8, 9]. VIR data were normalized to the standard illu-
mination condition (ph=30◦, i=30◦, e=0◦), which is also 

the common geometry used in laboratory measurements 
of spectral reflectance. 
Finally, we produced a number of spectral parameters 
maps, in particular: albedo maps at 1.2 and 1.9 µm [9], 
spectral slopes at 1.891-1.163 µm and 1.891-2.250 µm, 
band depths at 2.7 and 3.1 µm [10], and surface tempera-
ture [11] obtained in Survey and HAMO, respectively. 
 
Results 
 
The analysis of the spectral parameters chosen for our 
analysis reveals the existence of specific areas exhibit-
ing distinct spectral characteristics within Rongo. The 
albedo map at 1.2 µm shows values ranging between 
0.029 and 0.040, highlighting two areas of slightly 
higher-albedo than the rest of the quadrangle (Fig. 1): 
Ahuna Mons flanks [12, 13] and Liberalia Mons. 
These two areas, together with the Haulani ejecta [14, 
15], show a reduction of the spectral slope between 
1.891 and 1.163 µm (Fig. 2) up to three times with re-
spect to the regions which have the highest spectral 
slope values, indicating the presence of  fresher mate-
rial and/or a larger grain size [14]. 
The band depth at 2.7 µm (Fig. 3) is globally quite uni-
form, even though in the south-western part of the 
quadrangle a depletion of OH-bearing materials is ob-
served, above all on the Ahuna Mons flanks [13]. The 
south-eastern area of this quadrangle shows larger 
band depth values (0.23), likely due to an increasing 
abundance of hydrous minerals. The band depth map at 
3.1 µm (Fig. 4) shows a larger variability (the values 
range between 0.05 and 0.14) within this quadrangle. 
In particular, a lower abundance (band depth values are 
~0.07-0.08) of NH4-phyllosilicates has been observed 
in the eastern region of Rongo, in correspondence with 
the Haulani ejecta [15] and in the Ahuna Mons flanks 
[13]. Ahuna Mons is the feature that characterizes 
Rongo quadrangle and it is a unique complex on Ceres. 
It has been interpreted as consequence of several cry-
ovolcanic episodes [12], and its composition is differ-
ent with respect to that of the surrounding areas. Ahu-
na Mons shows a depletion relative to average of 
~50% in NH4-phyllosilicates and OH-rich materials, 
while a larger abundance how much of carbonates 
along its flanks, in particular Na-carbonates, is ob-
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served, revealing the composition of the underlying 
layers of the surface [13]. In general, the quadrangle 
presents a range of spectral variability, likely related to 
mineralogical variation of Ceres surface, especially in 
some localized areas.  
 

Figure 1: Rongo quadrangle albedo map at 1.2 µm. 
 

 
Figure 2: Rongo quadrangle spectral slope map be-
tween 1.891 and 1.163 µm. 

 
Figure 3: Band depth map at 2.7 µm indicates slight varia-
tions in the distribution of OH-rich minerals. 
 

 
 
 Figure 4: Band depth map at 3.1 µm is correlated with the 
abundance of NH4-phyllosilicates. 
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