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Introduction: Based on geomorphological analy-

sis, several studies have confirmed the ancient conti-
nental glaciation in the Martian northern plains [1, 2, 
3]. Ice-debris components, also called glacier-like 
forms (GLFs), constitute a widespread region of dis-
tinctive landforms in Mars’ subpolar latitudes. These 
landforms are in many cases sufficiently analogous to 
their terrestrial counterparts, thus allowing comparative 
inferences. However, our understanding of glacial pro-
cesses in Martian subpolar latitudes is still majorly 
incomplete [4], mainly due to partial coverage of these 
latitudes at high resolutions. 

In the past decade, there has been a significant im-
provement in the quality and quantity of high-
resolution remotely sensed images of Mars [4]. Anoth-
er encouraging fact is that most of this imagery is 
freely available to researchers and the public. For ex-
ample, Mars Reconnaissance Orbiter (MRO) is 
equipped with the High Resolution Imaging Science 
Experiment (HiRISE) camera capturing at as high as 
30 cm spatial resolution, and with Context (CTX) im-
ager capable of taking wider-angle images at a resolu-
tion of 6 m/pixel. This has resulted into a widespread 
rise in scientific interest and research into Martian ter-
rain properties and the processes that have shaped it, 
both in the past and at present. However, the complete 
coverage of Martian terrain at such high spatial resolu-
tions still will take few years. 

A globally complete inventory and high-resolution 
mapping of GLFs on Mars is essential for several rea-
sons: (i) to gather information about the formation of 
Martian landscape; (ii) to understand the presence and 
phase state of H2O on the Martain surface; and most 
importantly (iii) to understand the past climatic shifts 
on Mars [5]. A better understanding of qualitative and 
quantitative existence of water is particularly expected 
to impact both future manned exploration and search of 
Martian life. Visual analysis of GLFs and present cli-
matic conditions on Mars does not support a precipita-
tion-accumulation type regime (similar to terrestrial 
glaciers) for these Martian GLFs. However recent 
SHAllow subsurface RADar (SHARAD)-based studies 
[6, 7] indicate that at least some glacial landforms in 
Martian subpolar latitudes are predominantly com-
posed of ice. Thus, research on Martian GLFs can also 
enhance our understanding of how climate can change 

on planetary scales, both extraterrestrially and, by 
analogy, on Earth. 

In the present research, we have taken a classic ge-
omorphologic approach [8, 9] for identifying such 
GLFs in the subpolar Martian latitudes using recent 
HiRISE scenes. We have focused on the regions that 
were never covered before in high-resolution, so that 
our inventory can aid to already existing inventories 
[e.g., 5]. We have already identified nearly 200 new 
GLFs in the Martian subpolar latitudes and the number 
is growing with new HiRISE acquisitions. We have 
observed the striking geomorphologic analogy between 
terrestrial and Martian GLFs (Fig. 1, 2). However, we 
plan to include following additional approaches to our 
future analysis of these landforms on Mars: (i) Digital 
Terrain Model (DTM) derivatives and morphometry, 
(ii) Thermal inertia maps, (iii) Gravity maps, and (iv) 
Feature tracking.  

 
Fig.1: A lobate Martian GLF analogous to protalus 
lobes on Earth. Different colored contours represent 
various levels of this feature. The blue rectangle marks 
the area with huge crevasses; a suggestive of past (or 
even present) flow in these features. 

 
Fig.2: A Martian GLF analogous to protalus ramparts 
on Earth. 

References:  

6046.pdfSixth Mars Polar Science Conference (2016)



 
[1] Budd, W.F. et al. (1986) Polarforschung, 56, 

43-63. [2] Fisher, D.A. (1993) Icarus, 105, 501-511. 
[3] Kargel J.S. et al. (1995) JGR, 100, 5351-5368. [4] 
Souness, C. and Hubbard, B. (2012) Prog. Phy. Geog., 
36(2), 238-261. [5] Souness, C. et al. (2012) Icarus, 
217, 243-255. [6] Holt, J.W. et al. (2008) Science, 322, 
1235-1238. [7] Plaut, J.J. et al. (2009) GRL, 36, 
LO2203. [8] Humlum, O. (1982) Geogr. Tidsskr., 84, 
35-39. [9] Hamilton, S.J. and Whalley, W.B. (1995) 
Geomorphology, 14, 73-80. 

 

6046.pdfSixth Mars Polar Science Conference (2016)


