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Abstract: This work describes the mineralogical 

mapping of the Kerwan quadrangle of Ceres, extending 

from latitude 22°S to 22°N and from longitudes 72°E 

to 144°E. 

Introduction:  The Dawn/NASA mission started to 

orbit around dwarf planet Ceres in April 2015 [1] and 

since then color and hyperspectral images are acquired, 

using the Framing Camera (FC) [2] and the Visual and 

InfraRed spectrometer (VIR), respectively [3]. 

Images and data revealed Ceres as a surface dark 

object characterized by an average reflectance (esti-

mated with a phase angles of 30°) of 0.03 [4] and some 

brighter localized areas. The presence of absorption 

bands at 2.7 m and 3.05m in reflectance spectra, 

due to OH and NH4 respectively [5], suggested the 

existence of ammoniated phyllosilicates widespread on 

the surface. Carbonates are also supposed to be present 

on Ceres surface, because of the presence of 3.4 m 

and 3.9 m absorption bands. Deeper absorption of 

carbonates features suggest a much larger abundance in 

bright spots [6], while the excess of 3.4 m band depth 

observed in few restricted areas reveals the occurrence 

of organics [7]. 

The Ceres surface has been divided in 15 quadran-

gles [8], in order to better analyze dwarf planet and 

investigate its geological and mineralogical properties. 

This work concerns the mineralogical mapping of 

the Kerwan quadrangle, spanning from latitude 22°S to 

22°N and from longitudes 72°E to 144°E.  

Dataset:  VIR data acquired during the phase mis-

sion of Approach, Rotational Characterization, Survey 

and  High Altitude Mapping Orbit have been used in 

the following analysis, with a space resolution ranging 

from 0.38 km to 1.1 km. VIR spectra covers a wave-

length range from 0.2 to 5.1 m and spectral artifacts 

have been properly removed [9].    

The analysis of Kerwan quadrangle is based on the 

following spectral parameters: 3.05 m band depth; 

photometrically corrected 2.7 m band depth [10];  

albedo and reflectance, (estimated at 1.2 m  and with 

a phase angle of 30°) obtained applying a photomet-

rical correction [1,10]. 

The analysis based on other spectral parameters, such 

as spectral slope and band centers is in progress. 

Results:  The geologic map of the quadrangle is 

shown in Figure 1, whereas the map of albedo at 1.2 

m, band depth at 2.7 m and band depth at 3.05 m 

are shown in Figures 2, 3 and 4, respectively.  

The quadrangle is characterized by four main areas: 

- The Kerwan crater and related ejecta, located 

southward of 0° latitude and at longitudes larg-

er than 110°E. This is a relatively young fea-

ture [11]; 

- Dantu crater, in the northern-easter part of the 

quadrangle, which has been generated by the 

most recent impact occurredon Ceres; 

- Inamahari and Homshuk craters, in the north-

ern-wastern part of the quadrangle; 

- Cratered terrains, the oldest of the quadrangle, 

in the southern-wastern part of the quadrangle. 

As observed in other equatorial quadrangles (e.g. [12], 

[13]), a correspondence between age and 3.05 m band 

depth arises. In particular, ejecta from Dantu, Kerwan 

and Inamahari show very deep absorption due to am-

moniated species. This agrees with the fact that these 

ejecta are composed from underlying material, charac-

terized by deeper band. The low spectral slope of these 

areas (e.g. [14]) gives a further evidence of the fresh-

ness of this material. 

Dantu and Inamahari craters show also a very low 2.7 

m band depth, indicating that dehydration could have 

been occurred during the impacts. 

 

 
 

Figure 1. Geologic map of the Kerwan quadrangle 

(from [11]) 
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Figure 2. 1.2 m albedo map of the Kerwan quadran-

gle, overimposed on the FC map.  

 

 

 
 

Figure 3. Photometrically corrected band depth at 2.7 

m band depth map of the Occator quadrangle, over-

imposed on the FC map.  

 

 
Figure 4. 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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