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Polygonal networks of double-ridged grooves

Double-ridge groove 1 - Rough surface: Most prominent 
grooves. Well defined and containing boulder on both sides.

Double-ridge groove 2 - Rough surface: Grooves that are 
defined. The doubled-ridge only contains a few boulders.

Double-ridge groove - Smooth undifferentiated: Grooves 
with very smooth ridges. No boulders are visible.

• Earth analog: crevasse-filled ice-pressed moraine ridges from 
fractured glacier 

Reticulate networks of grooves 

Channel-like grooves - Trench and breccia: Grooves in the 
SE boundary of the mapped area located down the trench and into 
the sand dune and breccia terrain.

• Earth analog: desiccation cracks 

Undulating surfaces hosting variously shaped depressions

Circular and oval crater-like depressions with raised rim

Circular and oval crater-like depressions with smooth rim

Polygonal-shaped depressions

Irregular-shaped depressions

Pit field. A collection of depression in a small area 

• Earth analog: kettle holes and/or thermokarsts

NE-trending boulder-bearing ridges

Single ridge on the sand dune/breccia terrain

Single ridge on the plateau

Single ridge as a continuation of a doubled-ridge groove

• Earth analog: subglacial flutes 

Abstract
HiRISE mapping reveals development of 
networks of  polygonal grooves. In this study 
we show two possible formation mechanisms: 
deglaciation induced and periglacially 
induced formation mechanisms. 

Introduction:
The hosting plains were interpreted as lava 
flow and delta. However, these models do not 
explain the formation of the groove networks. 

Data and Methods: 
We use HiRISE image ID # 
ESP_037330_1990_RED to conduct detailed 
mapping using JMARS tools. 

Discussion: 
The model we have is a deglaciation model; 
but we do not rule out periglacial mechanism 
for groove formation. It is also possible that 
the grooves formed under both settings 
sequentially. The larger grooves may have 
formed during deglaciation while the smaller 
ones formed during periglacial setting. 

Guided by Earth analogues, we interpret:

(1)polygonal networks of double-ridged 
grooves as crevasse-filled ice-pressed 
moraine ridges and the polygonal pattern 
was inherited from the fractured glacier, 

(2) reticulate grooves as desiccation cracks 
during the final drying of glacial deposits at 
the end of a Martian ice age,

(3)depressions including most circular pits 
with raised rims as kettle holes and/or 
thermokarsts, and

(4) the streamlined boulder ridges as 
subglacial flutes. 

Conclusions: 
The mapped features were generated by ice-
present geological processes.

Ice-present either deglaciation or periglacial 
processes have not been documented in this 
equatorial regions before.
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