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Magnetic data set from 400 km satellite altitude of 

Mars obtained by Mars Global Surveyor mission launched in 

1996. Sources of magnetic anomalies have been discussed [1, 2] 

but the investigation of the source depth is still unclear and need 

more investigation. The variations of magnetic anomalies are 

greater in magnitude than the anomalies on Earth [3, 4]. The part 

of the southern hemisphere of the Martian crust is strongly mag-

netized, as indicated by large intensities of respective magnetic 

anomalies, while the northern hemisphere has lower magnetic 

signatures suggesting either lower magnetizations or deeper loca-

tion of magnetic sources in respect to satellite altitude 400 km.   

Different factors considered in the formation of the 

strong crustal magnetic sources on Mars can be classified into the 

following: hydrothermal alteration of pre-existing crustal materi-

als to produce efficient remanent magnetization carriers [5], wa-

ter rich fluids that precipitate iron rich carbonates for which we 

have evidence in Martian meteorites [6], and highly magnetized 

intrusions, which are rich in iron [7, 8]. Magnetic remanence car-

riers on Mars include magnetite, hematite, and pyrrhotite [9]. 

The estimation of the depth of magnetic sources on 

Mars is done by using a second moving average (SMA) method 

[10]. Twelve profiles were chosen across significant magnetic 

regions. Each profile was subjected to the SMA separation tech-

nique. SMA residual anomalies were obtained from magnetic 

data using filters of successive spacing. Depth estimates were 

obtained by using filters of different successive window lengths. 

Each profile was subject to inversion technique yielding shape 

(q) and depths to the top surfaces of the buried sources. The re-

sults show that the approximate distance to the tops of magnetic 

sources on Mars varies between 53 km and 227 km. Sources are 

positioned deeper in the area between Hellas impact structure and 

Tharsis volcanic province (160 - 227 km), while shallower 

sources (53 – 117 km) are in the area southeast from Tharsis vol-

canic province.  

 

References:  

[1] Acuna M. H. et al. 2001. J. Geophys. Res.-Planets 

106(E10):23403-23417. [2] Connerney J. E. P.  et al. 1999. 

Science 284(5415);794-798. [3] Connerney J. E. P. et al. 2001. 

Geophys. Res. Lett, 28(21):4015-4018. [4] Purucker M. et al. 

2000. Geophys. Res. Lett. 27(16):2449-2452. [5] Quesnel Y. et 

al. 2009. Earth Planet. Sci. Lett. 277(1-2):184-193. [6] Scott E. 

R. D. and Fuller M. 2004. Earth Planet. Sci. Lett. 220:83-90. [7] 

Arkani-Hamed J. 2005. J. Geophys. Res.-Planets 110:7. [8] 

Nimmo F. 2000. Geology 28:391-394. [9] Kletetschka G. et al. 

2004. Meteoritics & Planetary Science 39(11):1839-1848. [10] 

Abdelrahman E. M. et al. 2004. Journal of King Abdulaziz 

University: Earth Sci. 15:181-196. 

 

 

5019.pdf78th Annual Meeting of the Meteoritical Society (2015)


