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The formation and reactivation of a mare ridges in northern Imbrium
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Mare ridges are the manifestations of horizontal compressions in the shallow part of the lunar crust. They have been interprete
as the folds that determined the basaltic lava layers in mare basins. Since the distribution of the ridges is usually concentric wit
respect to basin centers, the compressional stress is thought to be originated from the flexure of lithosphere caused by the loadi
of mare basalts, which is called mascon tectonics. Possible mantle viscosity allowed such deformations to have had delay time |
the order of 0.1 Gyr from the deposition of the basalt, which means the deformation was almost syndepositional. However, recer
investigations on the underground structures showed that there is no lateral change of thickness of basalt lava around ridges, &
this fact supports the post-depositional formation of ridges. On the lunar surface, the majority of mare basalts deposited befor
3.0 Ga. Thus, the most of the ridge formation should have occurred before 3.0 Ga. The timing of the formation will be the
clue to distinguish their origin, among global cooling, orbital evolution of the Earth?Moon system and mascon tectonics. This
study found a crosscutting relationship between a ridge and a basalt unit, then constrained the formation age of the ridge usir
depositional ages of basalt lava units derived from the crater-size frequency distribution (CSFD).

By means of optical data taken by the cameras onboard SELENE (Kaguya), an ENE-WSW trending mare ridge that damme
up a relatively high-Ti basaltic unit was found near Sinus Iridum, northern Imbrium. The ridge is 300—-400 m high, “30 km wide
and 150 km long. Relatively high-Ti unit is dammed up by the ridge and relatively low-Ti unit made up the ridge. It was also
found that the lowermost part of the ridge is partially covered by high-Ti unit, that is, a part of the ridge was uplifted after
the deposition of the high-Ti basalt. In addition, there is a smaller ridge of "50 m in the younger unit. The smaller ridge runs
roughly parallel to the ridge mentioned above. The reactivation and the formation of the small ridge showed that a compressione
deformation occurred in the area after the deposition of high-Ti basalt. This study determined the depositional ages of high-T
unit and low-Ti unit by performing CSFD measurements. The estimated ages were 3.0 Ga and 2.1 Ga for low-Ti unit and for
high-Ti unit, respectively. The cross-cutting relationship showed that the major formation age of the ridge was between 3.0 tc
2.1 Ga. Furthermore, it was revealed that the reactivation and the smaller ridge formation occurred after “2.1 Ga. Since most ¢
the mare basalts were deposited before 3.0 Ga in the Imbrium basin and the ridge is a part of concentric ridges of the basin, t
formation of the ridge was possibly induced by the latest stage of the mascon loading. However, the reactivation of the large ridg
and the formation of the small ridge were too young for the mascon, requiring some mechanisms other than the loading. Globe
cooling and the increasing Earth-Moon distance are possible explanation.
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