
PRELIMINARY GEOPHYSICAL SURVEY OF THE MÅLINGEN STRUCTURE, SWEDEN. I. Melero 

Asensio
1
, J. Ormö

1
, E. Sturkell

2
, 

1
Centro de Astrobiología (INTA-CSIC), Spain, (meleroai@cab.inta-

csic.es).
2
Department of Earth Sciences, University of Gothenburg, Sweden. 

 

Introduction: Målingen is a 1km wide circular 

structure situated about 15km to SW of the similar age, 

8km wide Lockne impact crater, Sweden. It has a low 

topographic rim that is most prominent in the western 

and southern sectors. The structure is developed in the 

Proterozoic basement and partially covered by a lake. 

Recent core drilling has showed that the structure is 

about 110m deep below the present interior ground 

surface (which coincide with the Precambrian 

peneplane), and filled with, from top to bottom: 

limestones and graded clastic beds resembling the 

post-impact and resurge deposits at Lockne, reworked 

dark mudstone originating from the sedimentary 

succession of the area, and brecciated basement rocks 

over gradually more intact basement [1]. 

The petrophysical properties of the basement rocks, 

sedimentary rocks, as well as impactites of the Lockne 

crater have been thoroughly analyzed by [2] and can be 

applied also to this study after some complementary 

measurements (see below). The basement in the 

Lockne/Målingen area is mainly constituted by 

granitoids in some places intercepted by dolerite sills. 

The basement is covered by 30m of mainly Cambrian 

dark shale and 50m of mainly Ordovician limestones 

The impactites of Lockne that are of interest for 

analogy with Målingen are: “Loftarstone” resurge 

arenites, “Lockne Breccia” resurge breccias, and 

“Tandsbyn Breccia” crystalline impact breccias. For 

petrophysical properties of the aforementioned 

lithologies (see Table 1). 

 

Aim of study: The ongoing Geophysical survey will 

provide data for a geophysical modeling that will aid 

the geological studies to determine the dimensions and 

subsurface shape and shape of the Målingen structure. 

In turn, the geophysical/geological models will be used 

as constrains for numerical simulations to evaluate the 

potential impact formation of this structure and its 

relation with the Lockne impact crater [1]. A search for 

shock metamorphic evidence is carried out parallel to 

this geophysical survey [1]. 

 

Methodology: The geophysical survey was initiated in 

the summer 2010 with gravity measurements along 

forest roads intersecting the western and northern parts 

of the rim and apparent center of the structure, as well 

as magnetic measurements in a grid covering the land 

areas of the structure and its surroundings except for 

some parts of the eastern sector. Likewise, the gravity 

profiles are incomplete for the eastern and southern 

sectors and both surveys will be resumed during field 

season 2011. The magnetic survey was complemented 

with susceptibility measurements of key lithologies in 

the field, and will be carried out also on the Målingen-

1 core. The gravity survey of the structure comprises 

152 measurements with a spacing of about 25m along 

the survey line. The two roads along which the 

measured points are situated are crudely oriented N-S 

and E-W. Precise leveling (with a precision of 1 mm 

between the gravity points) was performed for the 

measurement points for topographic correction. A 

digital Lacoste-Romberg gravimeter was used in the 

gravity survey. Location (using GPS device), time, and 

gravimeter reading were collected at every point. The 

gravity survey is connected to previous gravity grid 

over the Lockne crater [3]. Data correction was carried 

out following established protocol except for terrain 

correction, which still has to be performed.  After drift 

correction, a Bouguer anomaly map is obtained. After 

removal of the regional field, a residual Bouguer 

gravity field map is shown in Fig.1.  

In order to estimate general susceptibility values 

for main lithologies around the Målingen structure, a 

total of 482 susceptibility measurements were taken 

with a field kappabrige KT-6 from two different areas. 

The magnetic survey covers the whole structure 

and extends about one diameter outside the apparent 

rim where the terrain allows it. It includes 555 

measurements in a grid with a line spacing of about 

100-150m and about 50m separation between 

measurement points. The correction for diurnal 

variation was done with readings obtained from the 

Uppsala Observatory.  

 

Results and discussions: Three gravity profiles were 

obtained.Although no topographic correction was 

implemented, after removal of the regional trend the 

residual 2x2.5km Bouguer anomaly map shows a 

general gravity low over the interior of the structure 

that is consistent with the gravity signatures of known, 

bowl-shaped, simple impact craters [4]. The extreme 

values obtained from the Bouguer anomaly are around 

1 mgal and -0.83 mgal. When we have a gravity data 

set along profiles spanning the whole structure we will 

be able to model the anomalies with better detail. The 

modelling is further constrained by geological 

information from mapping,the core drilling, as well as 

the magnetic data. This will help us developed a 

geophysical model of Målingen structure. 

The measured susceptibility values for granite and 

dolerite at Målingen are presented in two histograms. 

The histogram for the granite presents a normal 

distribution centered around 0.75E-04[SI]. The 
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histogram for the dolerite also presents a normal 

distribution centered around 8E-03 [SI], which is two 

orders of magnitude higher than the granite. 

The magnetic anomaly map shows distinct 

anomalies distributed along the topographic rim. This 

supports the geological interpretation of a circular 

structure [1]. The anomaly associated with the SE part 

of the apparent topographic rim of the structure 

coincides with the dolerite outcrop at which 

susceptibility measurements were carried out. Most 

likely, the other strong anomalies can be linked with 

masses of dolerite possibly relocated during the 

formation of the topographic rim. 

 

Conclusions: The geophysical data displayed in the 

residual Bouguer anomaly map and the magnetic 

anomaly map suggests a likely impact origin of the 

Målingen structure. The geophysical support for the 

hypothesis is mainly the negative gravity signature 

over the interior of the structure, and the circular 

distribution of the magnetic anomalies along the 

topographic rim. After developing a magnetic and 

gravity model of the Målingen structure, we will be 

able to in greater detail analyze the impact hypothesis 

for the Målingen structure suggested by geological 

interpretation and numerical simulations [1]. 

Moreover, the quantitative results we obtain will give 

us more information about the lithologies of Målingen. 

The comparison of these features with the Lockne 

crater will provide us information about the possible 

doublet impact origin of these structures [1].   
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Table 1 from Törnberg & Sturkell [2005]  

 
Rock type  Density  Susceptibility 

 (g/cm3) (SI) 

Dalby limestone 2.703  2.49E-04 

Resurge lutites  2.701   2.49E-04 

Resurge arenites  2.687  2.41E-04 

Clast-supported r-b 2.695  2.03E-04 

Matrix-supported r-b 2.705  2.29E-04 

Matrix-dominated r-b 2.743  2.71E-04 

R-b of crystalline rocks  2.648  3.00E-04 

Breccia of granitoids  2.629  1.80E-04 

Breccia of mafic rocks  2.717  5.06E-04 

Fractured granite  2.623  1.61E-04 

Orthoceratitic lst.  2.704  1.29E-04 

“Alum” shale  2.664  1.59E-04 

Åsby dolerite  3.020  1.42E-03 

Granite  2.660  1.09E-04 

Meta-volcanic rocks  2.819  5.10E-04 

 

R-B = resurge breccia, lst= limestone 

 

 

 
Fig. 1. Bouguer anomaly map in mgal. Crater rim is 

represented as a red circle and drill site as a red star.  

 

 
Fig. 2. Magnetic anomaly map in nT. Crater rim is 

represented as a red circle ad drill site as a red star. 
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