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Evidence for basal melting of modern putative debris-covered glaciers (DCGs) Plan-view geometry Canada, Earth n = 5932 |
on Mars is extremely rare. | R _ |
. . Table 1: Segment and system sinuosity statistics for B]g?e';fsﬂcé';%gglgc' Mars n = 20|6
 Modern DCGs are likely frozen to their beds, but has this always been the casee Phlegra Montes candidate eskers (PM), Dorsa south pole [4]) H |
. Gallagher and Balme [1] identified sinuous ridges in the foreland of o late-Amazonian-aged (~150  //geniea (DAJ[4]. and C[%”C’d"]” eskers, Earth (CA) ﬂ“eﬂﬂ Montes, Mars n = 22
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Fig 1: Global topographic context of Phlegra : — - — - Sys’rem Length (km
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 Similar length and sinuvosity to Canadian eskers (Fig 7, Table 1).

Fig 2: Regional topographic context from MOLA. Black arrows show sections of a regional * Similar SinUOSify fo, but shorter than, ancient (Eorly Hesperian) pthﬁve
graben, in which the candidate esker is located. Extent in Fig 1. eskers near Mars’ south pole (Dorsa Argentea) (Table 1).
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 Known candidate eskers on Mars occupy the full range of terrestrial
esker lengths (10s m = 100s km).
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R %) A C * Fig 3: Context Camera (CTX) image mosaic of candidate esker in proglacial zone of the :
- o parent DCG (lineated valley fill). Extent in Fig 2. - 14m [6]) (Flg 80) )
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Eskers are diagnosﬁ of glacial melting.

 Eskers are ridges of sediment deposited by meltwater in ice-walled, typically
subglacial drainage conduits, and subsequently exposed by glacier retreat (Fig 4).

 Widths more similar to terresirial
eskers (~10s m - 2 km [2,6]) than
Dorsa Argentea [4] (Fig 8b).

B Dorsa Argentea, Mars n =211

« Their mprphgmefrry IS s’rrpngly controlled by the geometry of ’rh.eir. parent meltwater Fig 4: Schematic of | IR . Intermediate side slobes between
conduits which, in furn, is controlled by hydraulic conditions within them [e.g. 2].  subgiacial esker formation Phlegra Montes, Mars n = 414 celandic eskers (~1 1220 6]) ana
We characterise candidate esker morphomeiry with new high-resolution 3D data —{H Dorsa Argentea, Mars [4] (Fig 8¢).
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 Lower side slopes than terrestrial
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| | Fig 8 (left): (a) height, (b) width, and (c) mean side
| | slope of the Phlegra Montes candidate eskers (zone
0 5 10 2) and Dorsa Argentea [4]. Boxes - interquartile
, range, bars - range, dashed lines - median, points -
Mean Side Slope (°) mean.
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Fig 5: New High-resolution Imaging Science Experiment (HIRISE) anaglyph ESP_044804_2130 of (a) the candidate esker compl
(b) low-albedo clast-rich zone 1 ridge (¢) zone 3 ridges (d) well-preserved, layered, high-albedo, sharp zone 3 ridge crossing a wrinkle ridge.
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Ongoing work

Phlegra Montes candidate esker morphometry
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» Tests for esker-like response of ridge height to longitudinal bed slope.
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requisite for recent basal melting of mid-lafitude glaciers on Mars [1].
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« Exploring atmospheric temperature and geothermal heat scenarios

Fig é6: Methods: (a) oblique view of orthophoto overlain on DEM generated from HiRISE images ESP_044316_2130 and ESP_044804_2130, (b) Uging the JPL/U ni\/ergi’[y of Cdalifornia Ice Sheet Sysfem Model (|SS[\/\) [8] .
mapped segments and plan-view geometry extraction, (¢) cross-sectional profile (location shown in b) and 3D geometry extraction.
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