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Introduction. The big volume of water ice exists 

on the Mars within the north polar layered deposit 

(NPLD). Layering of the polar cap deposits is caused 

by alternation of water ice layers with different 

impurity of silicate dust [4]. The remnant massifs of 

the bright layered deposits (RMBLD) are located 

around the north polar cap. The deposits have the same 

layering structure, as we can find at the polar cap [5,6]. 

Research of material composition of the RMBLD 

around the polar cap can explain genesis of them and 

evolution of Mars atmosphere. In the previous research 

we made structure analyses of the RMBLD, as well as 

a spatial distribution mapping and typing [4,5]. Typing 

of the RMBLD was based on morphology and location 

on the surface. Identified the same structure of the 

RMBLD and the NPLD, we made analyses of the 

OMEGA mapping spectrometer data and the THEMIS 

day-time IR images, which show a lowest values of 

both thermal emissivity of the RMBLD surface and 

their brightness temperature, converted from the 

images. 

Brightness, thermal and spectral characteristics 

of the RMBLD. The layered massifs (like the polar 

cap deposits) are characterized by high values of 

albedo (>0,5) [2]. This point can be evidence about ice 

composition of layered massifs with high reflectivity 

ability (fig.1a). For the RMBLD and the NPLD is 

characteristically noticeable variation of albedo. It is 

considered that this variation occurs due to both 

pollution of the surface by silicate dust (which 

extracting from ice due to sublimation) and due to 

structural inhomogeneity related with existence of  

 
Fig.2. Brightness temperature images converted 

from the THEMIS day-time IR images. Background - 

the MOC images mosaic. 

coarse-grained ice [4,7]. 

Our analysis of the THEMIS day-time IR images 

shown, that the RMBLD (like to the NPLD) are 

characterized by lowest thermal emission and the 

deposits are treated on images by darkest tone (fig.1b). 

Such blackout is distinctive for a water ice in middle 

IR diapason of spectrum due to low surface 

temperature. Using the programming tools of JMARS 

(www.jmars.asu.edu) we converted the THEMIS day-

time IR images (using the 9 bend) to the brightness 

temperatures images crossing the RMBLD and the 

NPLD (fig.2), received during summer season (Ls 

120°-150°) in the daily time range 12-15 hr. As it well 

seen from fig. 2, the surface of the RMBLD has similar 

lowest brightness temperature as in the case of the  

  

Fig.1. A (left) – Mosaic of MOC image with remnant massifs of the bright layered deposit. B (right) - Mosaic of 

THEMIS day-time IR where areas with lowest thermal emissivity are seen as dark tone. 
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NPLD surface (in the range 185 º -195 º K). At that, 

the brightness temperatures of the surrounding plain 

surface are higher on 20º-30º K. Such similarity of the 

surface temperatures for both types of deposits may to 

give evidence about their similar material composition. 

The NIR spectral observations by the 

OMEGA/MEX mapping spectrometer [1] are one of 

the direct information sources on the material 

composition for the RMBLD. In the current work we 

plotted water ice distribution map (fig.3) using detector 

C data (~1-2.7 µm with spectral resolution λ/Δλ~80-

220). We based on the 1.5 µm water ice adsorption 

band and we used the corresponding spectral index 

which has a sense of the relative square between 

λ1=1.39988 µm and λ2= 1.81433 µm: 

𝐼𝑛𝑑𝑒𝑥1.5𝜇𝑚 = 1 − S’1.5𝜇𝑚/𝑆1.5𝜇𝑚  

where S’1.5μm – a square under the spectral curve 

between λ1  and λ2, and S1.5μm – a square under the 

spectral continuum between λ1 and λ2; the 

corresponding accuracy: σ(Index1.5μm) ~ 2%. All dead 

spectral channels were excluded from calculations [6]. 

All spectral data used were corrected on the 

atmospheric adsorption. Atmospheric was made 

directly for each spatial pixels of the OMEGA image 

using climate parameters from EMCD (www-

mars.lmd.jussieu.fr) and spectral lines parameters from 

HITRAN2004 [7]. 

The map at fig.3 was plotted based on the data 

received during the period Ls~110°-121° (MY28). 17 

OMEGA spectral cubes getting during 14 orbits from 

orbit #1017 to #1104 were processed. Analyzed period 

is summer aphelion season, when the whole seasonal 

polar cap deposits (from CO2 ice) retreats and the long-

term water ice deposits remains. Spatial resolution of 

the map is equal to ~300 m/pix. As it is seen from 

fig.3, the outlines of all mapped the RMBLD 

(including the NPLD ones) perfectly coincide with 1.5 

µm spectral index distribution outlines. Spectra of 

eight different spots of mapped the RMBLD are 

represented at the fig.3 with the water ice spectrum 

from spectral library [3]. As it well seen from observed 

spectra, all of them characterized by strong and wide 

water ice adsorption bands near 1.5 and 2 µm, which 

are typical for the spectra of the NPLD. 

Results. We explored the RMBLD by data from 

different cameras and spectrometers. Data from the 

images in visible diapason show the same structure, 

that we can find at the NPLD. The THEMIS day-time 

IR images show the same low thermal emission and 

lowest temperatures on the RMBLD like on the NPLD. 

Analyses of OMEGA spectral images show noticeable 

absorption band of H2O ice near 1.5 and 2 µm. within 

the RMBLD surface. Our result convinces of us that 

the RMBLD have the same composition with the 

NPLD and composed of H2O ice and silicate dust. 

Structure of layered massifs show the same upbuilding 

process with polar cup and this point genetically links 

deposits of the RMBLD and the NPLD. It is not 

excluded that the RMBLD represent a remnant relicts 

of an older and wider the NPLD cover from the past 

climatic epoch. 
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Fig.3. Map – Water ice spectral index distribution map. Chart - Spectra of eight different picked sites in the vicinity 

of the North Polar Cap covered with water ice deposits (numbers on the map). 
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