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Objective of this work is the mapping and structural analysis of the
Victoria quadrangle and a reconnaissance study of the geometry

and kinematics of lobate scarps on Mercury.
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MOON MERCURY EARTH

Radius 1738 Km 2440 Km 6378 Km
Density 3.35 g/cm3 5.42 g/cm3 5.52 g/cm3
Gravity 0.17 ¢ 0.38 g 1.00 ¢
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global contraction
(Strom, 1975)

| core solidification
| surface shrinking

* ubiquitous thrusts

* random orientations

tidal despinning mantle convection
(Melosh & Dzurisin, 1978) (King, 2008)
| rotation despinning | convective cells...
| inversion tectonics * ...changing over time

e all kind of faults

 |atitudinal variations



Global structural map
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McGill & King (1983)
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METHODS

planetary geological mapping

planetary surface dating

fault slip data of remote sensed structures



g Past studies already considered faulted craters as
an important marker to constrain the nature of faults

on terrestrial planets ... QUALITATIVE approach
e.g. Strom et al. (1975); Watters (1993); Watters et al. (1998)

DIP-SLIP
motion

unknown
dip-angle

Amenthes Rupes (Mars)
from Watters (1993)

g ...oreven to perform strain analysis:

e.g. Thomas & Allemand (1993); Golombek et al.

(1996); Pappalardo & Collins (2005)

Gandzani Crater, Tempe Terra (Mars)
QUANTITATIVE approach from Golombek et al. (1996)



. Galluzzi et al., 2015
g The analysis of faulted craters leads to assess:

AX

AX slip horizontal component

Ah slip vertical component
A ) C = & dip-slip

g Thus these parameters can be calculated:

g slip plunge 6 fault tfrue dip A fault rake D fault displacement

¢ =tan'(Ah / Ax) & =tan’!(tang / sing) A =cos! (strike-slip) D = Ah / sing
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9 ASSUMPTION:
The crater was originally circular in shape Q Ax:

STEREOGRAPHIC PROJECTION !!
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| AX segment also indicates the slip’s trend
¢ =90° — dip-slip

¢ #90° — oblique-slip

y ¢=0" /180° - strike-slip
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AX

STEREOGRAPHIC PROJECTION !!

] Height is measured preferably on rims to

. avoid floor's morphological complications
e.g. central peaks, peakring ...

2" Ah = hmax — hmin



RESULTS
[ fault slip data |
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| geology |
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McGill & King (1983)

CRATER AND BASIN MATERIALS
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RESULTS

[ structural framework |
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Smith et al., 2012
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Cumulative Crater Frequency (km'a)
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CONCLUSIONS

» the Victoria quadrangle has now a complete geologic map

» a tectonic fault-free pop-up is present between the V-E-A array and the antithetic Carnegie
thrust

» probable mantle discontinuities could explain the V-E-A bulge N-S alignment
» it is possible that two stages of deformation acted on this area

» tectonics and fault segmentation are most probably related to volcanic activity

» first time that fault slip data and strain inversion are estimated on remote-sensed
faults!



OPEN ISSUES & FUTURE WORK

» what is the cause of Hermean thrust shallow angles ¢ > overthrusts ¢

» which targets will be chosen for the future ESA/JAXA BepiColombo mission ¢
> GEOLOGIC GLOBAL COVERAGE CAN HELP !!




THANK
YOU

zzi@iaps.inaf.it



	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41
	Diapositiva numero 42
	Diapositiva numero 43
	Diapositiva numero 44
	Diapositiva numero 45
	Diapositiva numero 46
	Diapositiva numero 47

