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Physical sense of massive development of low density minerals on the
highly standing southern hemisphere of Mars
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Rotating celestial bodies are built with variously uplifted tectonic blocks of various sizes. The largest blocks are
two hemispheres or two antipodean segments: one uplifted and the opposite subsided (a consequence of the wave
structurization [1& others]). Having differing planetary radii and same angular velocities of rotation, these blocks
must equilibrate their angular momenta by differing densities of infilling them materials (otherwise, a body will
be destroyed like a not balanced car weal). For the terrestrial inner rock planets the nature normally uses dense
basalts for infilling lowlands and lighter lithologies for building highlands. As relief ranges increase from Mercury
to asteroids, density ranges between lowlands and highlands must also increase. Thus, in Venus it could be
estimated as ~0.1 g/cm3 (lowlands —Mg-basalt, highlands —alkali basalt), in Earth as ~0.25 (tholeiite — andesite),
in Mars as ~ 0.45 (Fe-basalt — syenite, granite) [2-4 & others]. Further outwards, in the asteroid belt there are
representatives of very dense lithologies (irons, iron-stones) and very light lithologies (carbonaceous material).
Further inwards, in Mercury with its very low relief range prevail low Fe (?)- volcanics. Low density lithologies
of martian highlands include already detected by various methods alkaline and subalkaline rocks (Columbia Hills)
, dacites (THEMIS data), hydrosilicates and salts (Meridiani Planum and elsewhere). It seems that salts, judging
by high contents in rocks S, CI, Br, not only serve as very abundant cement for eolian sands but also impregnate
magmatic and metasomatic highland rocks diminishing their density. The giant very high Martian volcanoes
are poor in Fe but not very rich in Si (Gamma-ray orbital spectrometry), as one might expect. A reasonable
explanation for this discrepancy is in a high share of salts in composition of their volcanics. yNumerous areas
(from 1 to 25 square km) are detected on the highlands with spectral signatures of chlorides — they can indicate
at widespread NaCl depositions (Mars Odyssey orbiter, M. Osterloo team of the Univ. of Hawaii, 2008). Zeolites
replacing feldspathoids were predicted [4] and were reported among other not dense hydrated minerals [5] So,
massive development of low density materials on the highlands serves as an effective tool for diminishing the
angular momentum of the highly standing continental segment.

References: [1] Kochemasov G. G. (2004) Mars and Earth: two dichotomies — one cause // In Workshop on
“Hemispheres apart: the origin and modification of the martian crustal dichotomy”, LPI Contribution # 1203,
Lunar and Planetary Institute, Houston, p. 37. [2] Kochemasov G.G. (1995) Possibility of highly contrasting rock
types at martian highland/lowland contact // Golombek M.P., Edgett K.S., Rice J.W.Jr. (eds) Mars Pathfinder
Landing Site Workshop II: Characteristics of the Ares Vallis Region and Field Trips to the Channeled Scabland,
Washington. LPI Tech. Rpt. 95-01. Pt. 1. Lunar and Planetary Inst., Houston, 1995. (63 p.), P. 18-19; [3]
Kochemasov G.G. (2001) The composition of the martian highlands as a factor of their effective uplifting,
destruction and production of voluminous debris // In: Field Trip and Workshop on the Martian Highlands
and Mojave Desert Analogs, LPI contrib. #1101, Lunar & Planetary Inst., Houston, 35-36. [4] Kochemasov
G.G.(2006)(abs.), posted Feb. 2006 in a Workshop on Martian Water: Surface and Subsurface, NASA Ames
Research Center, Moffett Field, Calif., Febr. 23-24, 2006 at http://es.ucsc.edu/~fnimmo/website/mars2006.html.
<http://es.ucsc.edu/%TEfnimmo/website/mars2006.html>. [5] Ehlmann B.L., Mustard J.F., Murchie S.L. (2009)
Extensive aqueous alternation of Mars’ earliest crust: recent results from NASA’s CRISM hyperspectral imager
& implications for planetary habitability // Vernadsky-Brown Microsymposium 50, Mosow, Russia, Oct. 12-14,
2009, abstract m50_11.



