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    Wave planetology [1-5] divides cosmic globes into two halves –hemispheric segments. They regularly appear in the 

bodies due to a warping action of inertia-gravity waves arising due to regularly changing cosmic accelerations of bodies 

moving in non-circular keplerian orbits. Angular moments of the two hypsometrically different hemispheric segments 

must be equal (or nearly so) to bring a rotating body to a smooth rotation and minimize its energy. That is why bodies 

lowlands are filled with dense basalts and highlands are built by less dense lithologies like granites, andesites, 

plagioclasites and so on. The wave planetology distinguishes along with the segments-hemispheres (2πR-structures) 

superimposed on them less large and amplitudinal structures of the harmonic row. One of them complicates subsided 

basaltic segments by bulges (“superswells” in the terrestrial terms). But rising (uplifted) blocks, according to the rotating 

bodies tectonics, must be less dense than surrounding subsided basaltic spaces. To fulfill this purely physical demand the 

uplifted blocks extract from the mantle depths less dense alkali rich but still basaltic material. Alkali enrichment brings 

with it a number of small elements like radioactive elements, strontium, rare earth elements, and volatile elements like 

phosphorus. Having at Earth, Mars and Moon some peculiar features these light alkali rich basaltic formations (KREEP 

and KREEP-like terrains) show remarkable common characteristics discovered by remote sensing and on land studies. 

     Terrestrial South-Pacific “Superswell” under French Polynesia is marked by chains of basaltic islands with peculiar 

geochemical characteristics and deep mantle roots. Basalts often are of alkaline type and enriched with K, Na, U, Th, Sr, 

Ba, REE, P - a kind of terrestrial KREEP.    

     The central part of the lunar Procellarum Oceanus has geochemically anomalous area with elevated concentrations of 

potassium and thorium – so called Procellarum KREEP Terrain (PKT). Morphologically it is slightly elevated area and 

discovered on land basaltic fragments have distinctive KREEP characteristics (elevated K, Th, REE, P).  

     On the whole similar with the lunar and terrestrial alkali rich terrains in the middle of the vast basaltic lowlands 

(2πR-structures) the martian case is somewhat different. The K-Th anomaly (Fig.1, 3) is not underlined by a topographic 

“swell”. It occurs in the deepest part of the Vastitas Borealis (Acidalia Planitia), but presents the north-eastern extension 

of the Tempe Terra – the most protruding into lowlands the north-eastern corner of the huge Tharsis Montes (Fig. 4). 

The Tempe Fossae strike NE and partly cover the K-Th anomalous area. Why there is such detachment between the 

anomalies and “related” upwarp is not known but one might presume (as one of the reasons) that waters of the ancient 

ocean washed off a soft K-Th enriched basaltic tuff and deposited debris on the oceanic bottom near by. But more 

fundamental reason might be in the martian planetary tectonics. The striking NE crest of the most prominent positive 

geoid anomaly (Fig. 2) goes through Arsia, Pavonis, and Ascraeus Mons, Uranius Patera, Tempe Terra and Tempe 

Fossae. Farther this NE tectonic direction crosses the dichotomy boundary and enters the Acidalia Planitia where it is 

marked by the prominent K-Th geochemical anomaly (Fig. 1).   
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Fig. 3.  Scheme of tectonic granulations of terrestrial planets. 

The martian orbit requires large granules and a loss of sphericity 

[6].  

  Fig. 4. Tharsis bulge. Black line-western part 

 of the K-Th anomaly. mgs_n_hemisphere1_jpg 

 

     The Tempe landscape is marked by several extensive valley 

systems [7, 8]. Long grabens upto 1 km wide witness crustal 

extension. Belonging  the geochemical anomaly to the NE edge 

of the most prominent geoid uplift may explain melting out the 

lighter alkali fraction of the basaltic mantle of the northern 

hemisphere. In the southern highland hemisphere this wave 

induced uplift provokes appearance of great masses of the 

lighter lithologies (Tharsis itself and huge volcanoes). The 

largest volcano of the Solar system – Olympus Mons appeared 

just at the right place – in a weakness zone between the largest geoid bulge and largest geoid minimum (Fig. 2). Its 

enormous mass (though built of relatively less dense and more volatile rich than basalt material, judging by geophysics 

and geochemistry) tends to partially compensate loosing angular momentum of subsiding lowlands. Its terrestrial 

counterpart – the huge Hawaii volcano also rises on compacting oceanic mantle and is somewhat enriched in sodium 

(mugearite).  The schematic representation of waves warping globes of the terrestrial planets is in Fig. 3 [6]. Two waves 

2 long πR inscribed in the martian globe make it extended in one direction and compacted in the perpendicular one, that 

is obtaining a characteristic oblong shape. This shape is vividly underlined by its geoid (areoid) form (Fig. 2) and causes 

significant geochemical peculiarities.      

     Thus, the origin of the KREEP-like terrains in comparable situations of three different celestial bodies indicates that 

common reasons related to the wave-induced tectonics actually exist.   
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