
 
Fig. 1 Magnetic anomaly (nT) 

 
Fig.2 Magnetic anomaly (nT) 

 
Fig.3 Magnetic anomaly (nT) 
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Introduction: As known the crater-forming impact 

alters magnetization of the crust by way of excavation 

and mixing of target material, by thermal demagnetiza-

tion (and following re-magnetization if possible), by 

shock demagnetization [1,2]. Generally, craters are 

characterized by circular magnetic low and short-

wavelength intense anomalies produced by impact melt 

sheets and/or suevite deposits. Transient and final 

crater diameter dimensions are critical for estimations 

of energy, released in impacts. Magnetic survey data 

show that disruption cavity size can be inferred from 

magnetic anomaly character [3]. Numerical simulations 

are quite successful reproducing the crater morpholo-

gy, but it was not yet widely possible to model the 

crater negative anomaly. Previously three-dimensional 

magnetostatic calculations of crustal magnetic field of 

simple craters have been performed [4]. 

Modeling of the complex crater magnetic anom-

alies: In the presented work three-dimensional magne-

tostatic calculations of crustal magnetic field have been 

performed. Magnetic properties of rocks in simulations 

were determined, corresponding Bosumtwi crater [5]. 

After-impact magnetic anomalies were associated with 

a magnetic cavity and with a melt bearing material (the 

melt sheet) [4]. Plane schematic patterns of magnetic 

anomalies are shown on the figures below. The values 

of the anomalies are shown at height of 200 m above 

the target surface. Influence of the crater rim was not 

considered, though it will make sense as a new mor-

phology feature. For magnetic properties of target 

rocks in simulations magnetic susceptibilities were 

determined according [5], for the melt-bearing sheet 

only NRM were considered. The shape of a magnetic 

cavity was described as a final profile of rocks bearing 

maximal pressure of 3 GPa in the target. It was sup-

posed that under this maximal pressure and higher 

rocks undergo shock demagnetization. Detailed crater 

formation simulations were performed by B. A. Ivanov 

[6]. His data were kindly provided for the presented 

here magnetic simulations.  

Discussion: The shock-induced demagnetization of 

target rocks formed a magnetic cavity in any target. It 

provides mainly negative almost circular anomaly as it 

is shown in Fig.1. The value of the anomaly depends 

on the target magnetic properties. Impact melt-bearing 

rocks inside the crater demonstrate strong NRM pro-

ducing short-wave anomalies. The ring of these mag-

netic impact rocks produces the pattern, shown on 

Fig.2. This ring around the central uplift expands from 

0.5 km from the central uplift to 1.5 km at the depth of 

375 m with thickness of 3 m (according to drill data). It 

provides both positive and negative anomalies. On 

Fig.3 the total anomaly caused by the magnetic cavity 

and impactite ring sheet is demonstrated. The size and 

the shape of the magnetic anomaly correspond to Bo-

sumtwi magnetic anomaly. The values are also close. 

The centre of the anomaly is shifted against the centre 

of the crater. 

Influence of complex shape of the crater. The uplift 

of shock-pressed target rocks causes the bigger craters 

to be more shallow. Their profiles differ from “the 

bowl shape”, it is demonstrated by the magnetic anom-

aly pattern. On Fig.4 the “bowl shape” magnetic cavity 
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Fig. 4 Magnetic anomaly (nT) 

anomaly is shown. It looks not totally like the pattern 

on Fig.1, obtained for the complex crater cavity. Both 

calculations were performed for the crater observable 

diameter of 10.5 km (Bosumtwi size).  

Summary: It is shown the importance of the crater 

morphology for the formation of the crater magnetic 

anomalies.  
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