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Introduction: The Mars Science Laboratory  

(MSL) rover, Curiosity, was sent to investigate the 

interior of Gale crater based largely on scientifically 

compelling morphologic and mineralogic evidence of 

aqueous processes consistent with past habitable envi-

ronments [1].  Much of the diverse suite of mineralogy 

interpreted from Mars Reconnaissance Orbiter (MRO) 

Compact Reconnaissance Imaging Spectrometer for 

Mars (CRISM) data (e.g., [2]) is likely to be encoun-

tered by Curiosity as it navigates from its landing site, 

across dune fields, and up the slopes of the central 

mound of layered deposits making up Aeolis Mons 

(informally, Mount Sharp).   The next generation of 

CRISM data calibration and processing techniques 

[3,4] enable visualization products with greatly im-

proved interprebility, including mosaics that provide 

both local detail and regional context.  Here we present 

an overview of mosaicked products created for Curi-

osity’s landing site and likely traverse path. 

Mosaic Creation: In support of MSL landing site 

selection, a total of 63 targeted hyperspectral CRISM 

images have been acquired within a 1° box centered on 

the landing ellipse.  From this set, only 8 spatially con-

tiguous images were selected for the mosaic (Fig. 1). 

To qualify for inclusion, both visible/near infrared 

(VNIR; 0.4-1µm) and infrared (IR; 1-4 µm) data cubes 

had to have been present and additional thresholds for 

IR detector temperature (≤ 127.5 K) and atmospheric 

dust optical depth (tau ≤1.4 [5]) met.  Individual imag-

es were processed through the Map Projected Targeted 

Reduced Data Record (MTRDR) pipeline [3].  Prior to 

mosaicking (please refer to companion abstract [4]), 

each image product was overlain on a Context Imager 

(CTX) basemap provided by the MSL team and indi-

vidually warped using the RST algorithm in ENVI to 

mitigate relative map projection residuals and better 

facilitate multi-dataset analyses.  Stacking order pre-

ferred Full Resolution Targeted (FRT, ~19 m/pix) over 

Half Resolution Long (HRL, ~38 m/pix) images with 

further sorting by atmospheric opacity. 

Resulting mosaics include 4 thematic RGB 

“browse” composites: iron-bearing mineralogy (FM2), 

mafic mineralogy (MAF), hydrated mineralogy (HYD), 

and a custom blend of parameters [6] indicative of al-

teration mineralogy (ALT). Two enhanced color com-

posites (TRU, FAL) illustrate CRISM VNIR and IR 

spectral variability, and two single band mosaics 

(VNA, IRA) are proxies for CRISM VNIR and IR ap-

parent reflectance. Table 1 summarizes the 8 mosaic 

products that are accessible at http://crism.jhuapl.edu/ 

msl_landing_sites/index_news.php. 

Mosaic Description R G B 

VNIR 

VNA Reflectance at 0.77µm R770 -- -- 

TRU VNIR color R600 R530 R440 

FM2 Iron-bearing minerals BD530 BD920 BDI1000VIS 

IR 

IRA Reflectance at 1.33µm R1330 -- -- 

FAL IR color R2529 R1506 R1080 

MAF Mafic minerals OLINDEX3 LCPINDEX2 HCPINDEX2 

HYD Hydrated minerals  

(sulfates) 

SINDEX2 BD2100_2 BD1900_2 

ALT Alteration minerals 

(sulfates, phyllos.) 

D2300 SINDEX2 BD1900_2 

Figure 1. Mosaic of eight CRISM hyperspectral images over the 

MSL landing site in Gale crater (white outlines): 1)FRT000233AC,    

2)FRT0000B6F1, 3)FRT0000C0EF, 4)FRT0000C518, 

5)FRT0000BEE7, 6)FRT0001BBA1, 7)HRL0000BABA, 

8)HRL0000D349.  TRU composite is shown  (see Table 1). Error 

ellipse and actual landing location are indicated in yellow.  Grey-

scale backgound is CTX. 
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Table 1. Summary of Mosaics and Band Constituents 
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Figure 2.  Select mosaicked CRISM summary parameter compo-

sites (along top) and example subsets (above).  Curiosity will likely 

encounter materials similar to those at locations 1, 2, and 3.  (1) 

Enrichment of olivine (red) and HCP  (blue) are evident in the dune 

field with spectral variation correlating to different dune types. (2a) 

A hematite-bearing ridge (green) with adjacent (2b) phyllosilicates 

(red) and other hydrated minerals, e.g., sulfates (blue).  (3) Farther 

upslope, distinct strata of polyhydrated sulfates (red) and other 

hydrated minerals (blue) are apparent. 
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Mineralologic Diversity: The selected composites 

shown in Figure 2 demonstrate the utility of hyper-

spectral CRISM mosaics for both regional and local 

mineralogic assessment. 

Landing Site. The immediate vicinity of the landing 

site is spectrally bland in CRISM data.  The FM2 

composite appears faintly red indicating dominance by 

ferric-bearing dust, which is also consistent with bil-

lowing observed during Curiosity's final decent [7].  

Dunes.  Southeast of the landing site is a dunefield 

that extend tens of kilometers around the base of 

Mount Sharp [8]. Blue tones in the FM2 composite 

correspond to ~1µm absorptions caused by the mafic, 

ferrous bearing minerals olivine and pyroxene. The 

MAF mosaic allows further spatial correlation of these 

minerals with dune type: NW barchans are more oli-

vine-rich (red in the composite) while SE linear dunes 

are more high-calcium pyroxene (HCP) rich (blue).  

This pattern is evident along the entire length of the 

dune field consistent with active aeolian sediment 

transport and sorting mechanisms [8]. 

Strata at the Base of Mount Sharp. Distinct hema-

tite-bearing deposits appear green in FM2 and mani-

fest as a ridge (detailed by [9]) and larger outcrop to-

ward the west.  Alongside and upslope from the ridge 

are eroded layered deposits that exhibit spectral char-

acteristics consistent with Fe/Mg phyllosilicates (red in 

ALT) and hydrated minerals including polyhydrated 

sulfates (blue in ALT and red/magenta in HYD) (see 

also [2]).   

Summary: Next generation CRISM data calibra-

tion and processing techniques have enabled produc-

tion of CRISM hyperspectral targeted mosaics of supe-

rior visualization and interpretability with direct usa-

bility by rover science teams.  The spatial distribution 

and spectral varaibility of minerals present in Gale 

crater ensures that Curiosity will have an ample supply 

of targets for in situ analyses for many years to come.   

Targeted hyperspectral CRISM mosaics are an essen-

tial guide for not only Curiosity but any future landed 

investigation.  
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