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Abstract: This work describes the mineralogical 

mapping of the Occator quadrangle of Ceres, extending 

from latitude 22°S to 22°N and from longitudes 216°E 

to 288°E. 

Introduction:  The Dawn/NASA mission is orbit-

ing around Ceres since April 2015 [1], and is taking 

color and hyperspectral images by means of the Fram-

ing Camera (FC) [2] and the Visual and InfraRed spec-

trometer (VIR)  [3]. 

The mission revealed many insights about the Ceres 

surface, i.e.: a) the body is homogeneously dark, except 

some localized regions, with an average reflectance at 

30° phase angles of 0.03 [4]; b) occurrence of ammoni-

taed phyllosilicates is widespread, as revealed by the 

presence of absorption bands at 2.7 m and 3.05m, 

due to OH and NH4, respectively [5]; c) carbonates are 

also widespread, as revealed by the presence of 3.4 m 

and 3.9 m absorption bands, but in some bright re-

gions their abundance is much larger [6]; d) organics 

occur in few very localized regions, as revealed by a 

3.4 m band depth excess [7]. 

In order to have more detailed information about 

Ceres, its surface has been divided in 15 quadrangles 

[8], which are currently analyzed from both a geologi-

cal and mineralogical point of view. 

This work focuses on the mineralogical mapping of 

the Occator quadrangle, spanning from latitude 22°S to 

22°N and from longitudes 216°E to 288°E.  

Dataset:  We used the VIR dataset provided in the 

following mission phases: Approach, Rotational Char-

acterization, Survey, High Altitude Mapping Orbit. 

Space resolution spans from 0.38 km to 1.1 km. 

VIR hyperspectral images provide spectra from 0.2 

to 5.1 m, on which spectral artifacts have been re-

moved [9]. 

On these spectra, the following parameters have 

been calculated: 

- Albedo and reflectance at 30° phase at 1.2 m, 

retrieved after an adequate photometric correc-

tion [1,10] 

- Photometrically corrected band depth at 2.7 

m [10], ascribed to OH 

- 3.05 m band depth, ascribed at NH4, not 

needing a photometric correction [10]. 

The analysis on other spectral parameters (spectral 

slope, band centers) is in progress. 

Results:  The map of albedo at 1.2 m, band depth 

at 2.7 m and band depth at 3.05 m are shown in Fig-

ures 1, 2 and 3 respectively. Here we give a summary 

of peculiar regions of the quadrangle: 

Occator crater (20°N 240°E). It is by far the 

brightest feature of the dwarf planet, reaching albedo 

values 7 times larger than the average Ceres albedo. 

Moreover, the two band depths in this region are very 

shallow with respect to surroundings. This indicates a 

lower abundance of ammoniated phyllosilicates, which 

instead dominate the Ceres composition elsewhere (to-

gether with an opaque component). In fact spectral 

analysis in the thermal infrared [6] indicated that sodi-

um carbonates are the most important component of 

this region and this also explain the large albedo ob-

served. 

Occator ejecta. The Occator ejecta show the oppo-

site behavior of the crater floor, being very dark and 

with very deep 2.7 m and 3.05 m bands, indicating 

an enrichment of opaques and ammoniated phyllosili-

cates. This is typical of young terrains, if formation of 

carbonates did not occur [11,12] 

Azacca region (6°S 218°E). This region extends at 

the western latitudes of the quadrangle and continues in 

the Nawish quadrangle [11]. Even if it does not emerge 

in the albedo map, it shows very shallow band depths. 

Therefore we argue that carbonates are also present in 

this region, even if in lower amounts with respect to the 

Occator crater: this would explains why the region 

does not arise in the albedo map. 

Urvara and Yalode ejecta. The terrains are posi-

tioned in the southern region of the quadrangle, being 

ejecta from craters formed below 40°S. The Urvara 

ejecta span latitude below 10°S and longitude from 

230°E to 260°E, whereas Yalode ejecta are located in 

the southern-eastern part of the quadrangle. Both ejecta 

are characterized by a very deep ammoniated band 

depth, as expected by terrains dominated by fresh ma-

terials excavated from impacts [13]. 

Cratered terrains. These are the oldest terrains, oc-

cupying the central and the northern-eastern part of the 

quadrangle. They are characterized by shallow band 

depths and variable albedo. This agrees with the fact 
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that space weathering tends to lower the ammoniated 

phyllosilicates spectral signatures. 

 

 
 

Figure 1. 1.2 m albedo map of the Occator quadran-

gle, overimposed on the FC map. The Occator crater 

(20°N 40°E) is out of scale, having an a geometric al-

bedo of 0.3, but, for clarity, filled in red. 

 

 

 
Figure 2. Photometrically corrected band depth at 2.7 

m band depth map of the Occator quadrangle, over-

imposed on the FC map.  

 

 
 

Figure 3. Band depth at 3.05 m band depth map of 

the Occator quadrangle, overimposed on the FC map. 

Peculiar regions of the quadrangle are highlighted. 
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