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Abstract. This study considers the anomalous gravity and magnetic fields in the Alutaguse petrological–structural domain, 
eastern Estonia. A 10 km wide local maximum (+6.26 mGal) Bouguer anomaly field was discovered at 58.96°N, 26.61°E from 
the ground gravity data by the Estonian Land Board in 2010–2011. The ground magnetic field intensity measurements indicated  
a positive magnetic anomaly of 600 nT, in addition to the local gravity maximum. Based on depth estimations, the centre of 
the anomaly source is placed at 2500–3000 m within the ~1.8 to 1.9 Ga Svecofennian basement. To provide information on the 
physical properties of the causative source of the anomalies, the geophysical modelling of potential fields was carried out by 
testing a number of lithologies as sources. The lithologies considered were the known post-orogenic and anorogenic magmatic 
intrusions in the Estonian basement, as well as typical metamorphic rocks of the Alutaguse domain. The obtained models indicate 
that the Luusika feature has a range of densities from 2760 to 2920 kg/m3 and magnetic susceptibilities from 20 000 × 10–6 to 
56 000 × 10–6 SI. These models suggest that the Luusika causative source is an intermediate to the mafic rock unit, similar to post-
orogenic or anorogenic massifs of the Svecofennian basement of Estonia. 
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INTRODUCTION 
 
The Precambrian crystalline basement of Estonia cannot 
be observed by conventional geological mapping as it  
is overlain by Neoproterozoic to Devonian sedimentary 
successions. Therefore, the Precambrian geology of 
Estonia is inferred from geophysical and predominantly 
magnetic data from approximately 500 deep drill holes 
(Puura et al. 1983). Based on the geophysical and 
geological observations, the Estonian basement within 
the Svecofennian orogenic domain has been divided 
(Koppelmaa 2002) into six petrological–structural 
domains: Alutaguse, Jõhvi, Tallinn, Tapa, West Estonian 
and South Estonian (Fig. 1). The structural domains are 
bordered by east–west striking Middle Estonian Fault 
Zones and the regional Paldiski–Pskov Deformational 
Zone, while showing gravity and magnetic lows in 
northern Estonia and high gravity and magnetic intensities 
in southern Estonia (Fig. 1; Soesoo et al. 2004; Kirs et 
al. 2009). Each petrological–structural domain is charac-
terized by a specific assemblage of metamorphic rocks, 
petrophysical properties and distribution of metasedi-
ments and/or metavolcanites (Koistinen et al. 1996; 
Bogdanova et al. 2015). The domains also accommodate 

widely distributed small- and middle-sized igneous 
intrusions associated with post-orogenic, i.e. postdating 
the Svecofennian orogeny, and anorogenic Palaeo-
Mesoproterozoic Rapakivi Province magmatism 
(Koistinen et al. 1996). The intrusions are usually 
accompanied by geophysical anomalies, e.g. the 1833 Ma 
post-orogenic Taadikvere massif, and some of the felsic 
rapakivi and related mafic rock intrusions: Märjamaa, 
Naissaare, Neeme, Abja and Sigula, which belong  
to the 1620–1650 Ma Wiborg rapakivi subprovince 
(Laitakari et al. 1996).  

Extensive geophysical mapping of Estonia, carried 
out in the 1960s–1980s (e.g. Maasik & Sildvee 1965; 
Gromov 1993), resulted in maps of magnetic and gravity 
fields of various scales and coverage. Nevertheless, 
some areas of Estonia remained unmapped because of 
insufficient geophysical measurements. This applies 
to the Luusika region in eastern Estonia, which is 
located beyond the dense grid of the gravity measure-
ments (e.g. Ellmann et al. 2009) and is not fully 
covered by aeromagnetic data (Fig. 2; Melitskaya & 
Papko 1992).  

A single positive peak with an amplitude of about 
6.3 mGal in the Bouguer anomaly field was discovered 
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in 2011 by the Estonian Land Board (Oja 2011) in the 
Luusika region. The Bouguer anomaly contours display 
an elliptical gravity anomaly, with dimensions of about 
12 km × 10 km (Fig. 2). The Luusika Bouguer anomaly 
source is placed within the Alutaguse domain, which is 
characterized by amphibolite facies rocks that pass 
towards granulite facies rocks (Bogdanova et al. 2015). 
The Alutaguse domain consists of metamorphosed 

turbidites, pyroxene gneisses, pyroxene-bearing calc-
silicate rocks, marbles and quartzites, as well as intrusive 
rocks (gabbros and granites) and migmatites (Koppelmaa 
2002). The domain represents a deformed and strongly 
folded marginal part of the sedimentary basin that 
extends to St Petersburg and Novgorod (Bogdanova  
et al. 2015). Based on petrophysical measurements of  
a few hundred drill core samples from the Alutaguse 

 

 
 

Fig. 1. Structural features and metamorphic complexes of the Precambrian basement compared to (A) Bouguer gravity and
(B) magnetic anomaly maps. Non-marked areas represent Svecofennian metamorphic and plutonic rocks; crossed areas are
anorogenic complexes of rapakivi and related granites. Geological data are after Puura et al. (1997) and Bogdanova et al. (2015).
Geophysical overview maps are by the Geological Survey of Estonia. The grey square indicates the location of the studied
Luusika area. 
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domain, the density and magnetic susceptibility of the 
rocks range from 2540 to 2890 kg/m3, and from 10 × 10–6 
to 2010 ×10–6 SI, respectively (Puura et al. 1983), with  
a mean of 2680 kg/m3 and 138 ×10–6 SI. These values 
are low in comparison with densities and magnetic 
susceptibilities from other Estonian crystalline domains 
(fig. 21 in Puura et al. 1983).  

As there are no deep drill holes in the proximity of 
the Luusika anomaly, the gravity and magnetic data sets 
are the only existing pieces of information about the 
anomaly. In this study we present the results from field 
work and direct modelling in and around the Luusika 
anomaly to describe the causative source. The primary 
objective is to specify the magnetic field intensity over 
the Luusika gravity anomaly and to provide information 
on the physical properties of the source body by means 
of iterative direct modelling of potential fields. For that 
purpose we simulated bodies with physical properties 
similar to lithologies within the Alutaguse domain, and 
the known post-orogenic and anorogenic intrusions 

within the Estonian crystalline basement. Finally, we 
discuss the petrophysical properties of the Luusika 
causative source and propose its origin. 

 
 

METHODS  AND  DATA 

Gravity  data  processing 
 
The geophysical data sets used to model the petro-
physical properties of the geological body underlying 
the Luusika anomaly include the gravity data collected 
in 2010–2011, the residual Bouguer anomaly values 
calculated by the Estonian Land Board (Oja 2011) and 
the ground-based magnetic data obtained in 2014 by the 
present authors. The gravity values with corresponding 
coordinates and height at every survey site (altogether 
71 points, Fig. 2) were measured using the relative CG-5 
gravimeter (Scintrex Ltd) and the geodetic GNSS receiver 
(Trimble 5800) combined with the network RTK (real-
time kinematic) service. The gravity survey points were 

 

 
 

Fig. 2. Aeromagnetic map (1:25 000, Melitskaya & Papko 1992) covering the northern part of the Luusika area but without
resolving a magnetic field anomaly; the gravity (Bouguer) local anomaly contours after Oja (2011) in the Luusika area; gravity
points measured before 2010 (along the road network shown in the background) and in 2010–2011 are marked with circles and
squares, respectively. The Estonian L-EST97 coordinate system is used for map projection. 
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connected to the 3rd-order points of the Estonian gravity 
network where gravity acceleration values with an 
uncertainty of ±0.05 mGal are known in the national 
gravity system GV-EST95, based on the absolute gravity 
measurements (Ellmann et al 2009; Oja 2012). After 
correcting the gravity readings for the tides and the 
instrument’s height and drift, an uncertainty of 0.10 mGal 
for the gravity data was estimated. The combined 
uncertainty of 0.15 m for the coordinates and height  
(in the national geodetic frame EUREF-EST97) includes 
the conversion error from the geodetic height to the 
normal height in BHS77 (Baltic height system 1977)  
by using the national EST-GEOID2011 model (Ellmann 
et al. 2011). For more details about the national gravity 
network, the measurement and data processing techniques, 
see Ellmann et al. (2009), Oja et al. (2011) and Oja 
(2012). 

The Bouguer anomaly was computed using the 
density of 2300 kg/m3 on the GRS80 ellipsoid. The 
regular grid of gravity anomalies was computed with 
continuous curvature splines with the tension factor of 
0.25 (Smith & Wessel 1990). Two different grids were 
calculated for the area 58.85–59.07°N and 26.30–26.90°E 
(Fig. 2). The computation of the first grid includes 118 
gravity data points measured within the grid area before 
2010 and in 2010–2011. For the second grid, only 
gravity points measured before 2010 (47 points) were 
used in computation. The second grid approximates the 
regional trend since no survey points (squares in Fig. 2) 
are found over the area with a local maximum in the 
Bouguer anomaly field. The resultant residual Bouguer 
anomaly was obtained by subtracting the first grid from 
the second one. The result, a residual gravity anomaly 
ranging from –0.8 to 6.3 mGal in amplitude (contours in 
Fig. 2), was used as the basis for this study. 

 
Magnetic  data  acquisition  and  processing 
 
Ground magnetic measurements in the Luusika area 
were carried out in 2014, relying on two (stationary and 
mobile) independently working time-synchronized model 
G-856 proton precession magnetometers (Geometrix). 
The mobile magnetometer was carried by two people 
equipped with a hand-held GPS device. Individual 
measurements of the magnetic field intensity were 
performed every 100 m along five north–south and 
two east–west striking profiles along forest roads and 
division lines between compartments (see Fig. 3B for 
location) tied with location coordinates. The position and 
extension of the profiles were chosen to extend the 
limit of the gravity anomaly. The stationary magnetometer 
was installed in the study area to record diurnal 
variations in the geomagnetic field at every 300 s during 
the field-work period. The ground survey readings were 

corrected against the base-station readings. This was 
necessary since during a field campaign in 2014, the 
magnitudes of diurnal variations were found to be as 
high as 50 nT. Lastly, the magnetic anomaly map was 
created by the minimum curvature method (Smith & 
Wessel 1990). 
 
Direct  modelling 
 
The depth estimations of the underlying geological  
body were carried out based on the gravity anomaly. 
Calculations were made along two north–south and 
west–east profiles (Fig. 2) by applying the half-width 
and gradient-amplitude ratio methods to the gravity 
profiles (Smith 1959, 1960; Sharma 1976). Various 
geometric shapes of the possible anomaly source were 
considered: sphere, horizontal and vertical cylinder and 
a tilted elliptic pipe. 

Successive direct geophysical modelling combining 
both gravity and magnetic data was performed using the 
previously described depth estimations. The density and 
magnetic susceptibility of the background were set to 
2680 kg/m3 and 138 × 10–6 SI, respectively, thus corres-
ponding to the averages of the Alutaguse domain.  
The direct modelling was performed based on the 
gravity and magnetic response curves, along two 
orthogonal north–south and west–east profiles (see 
Fig. 3A; B for location). The models were 3-dimensional, 
each consisting of an elliptic pipe with vertical axis 
and 12 vertical sides (Fig. 4). By changing the vertical 
and horizontal dimensions of the pipe, we tried to 
match the model curves to fit the observed data by 
trial-and-error.  

The direct modelling considered gravity and magnetic 
anomalies separately. Several models were composed, 
each with physical properties attributed to the specific 
lithologies in the Estonian crystalline basement (Table 1). 
The vertical extent and depth to the top of the magnetic 
models were kept equal to the gravity models. For  
the magnetic models, the International Geomagnetic 
Reference Field parameters for the Luusika area in 2014 
were used (field intensity F = 51 888 nT, inclination 
I = 72.8° and declination D = 8.5°). The petrophysical 
properties of lithologies, Koenigsberger ratio (Q) and 
direction of the remanent magnetization were intro-
duced. As there exist no palaeomagnetic data of oriented 
drill cores from the Estonian crystalline basement,  
we used the values of declination (D) and inclination 
(I) derived from Pesonen et al. (1989) for ~1.88 and 
~1.6 Ga.  

It is nevertheless important to highlight that during 
the interpretation of potential field data, the ‘source’ is 
determined by the ‘effect’. This problem has no unique 
solution, as for a given distribution of gravity/magnetic 
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Fig. 4. Modelled geological bodies represented by elliptic 
pipes. Semi-axes A and B refer to body’s lateral extension  
in north–south and east–west directions. The parameter h 
characterizes the vertical extension of the pipe and zT refers to 
the depth to the top of the model. 

anomalies, an infinite number of mass/magnetization 
distributions can be found which would produce the 
same anomaly. 

 
 

RESULTS 

Magnetic  field 
 
The ground total magnetic intensity map (Fig. 3B) 
indicates the presence of an ellipsoid-shaped magnetic 
anomaly in the Luusika region, with the amplitude of 
about 600 nT. It is most likely that magnetic anomaly 
results from an anomalously high magnetization of the 
underlying Luusika body compared to its surroundings. 
The magnetic anomaly has an elongated (in NW–SE 
direction) elliptic shape of 5.0 km × 2.5 km (Fig. 3), 

 

 
 

Fig. 3.  Residual gravity anomaly map (A) and the total magnetic, intensity map over the Luusika area (B) with the location of
the north–south and west–east profiles; (B) also features the position of ground-based magnetic survey points. Outlines of models
are given. 
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which is smaller than the gravity anomaly. The magnetic 
anomaly is located towards the NW of the gravity 
maximum. Being located on the eastern edge of the 
regional positive anomaly, the Luusika anomaly cannot 
be seen in the aeromagnetic map (Fig. 2). This is mostly 
due to the differences between the magnetic fields at  
the eastern edge of the Luusika anomaly. The ground 
magnetic map shows a sharp decrease in values towards 
the east, while the aeromagnetic map does not. This may 
either be due to (i) regional (deeper) features in the 
aeromagnetic map that obscure the Luusika ground 
magnetic anomaly or to (ii) different data treatment 
procedures. 
 
Depth  estimations 
 
The depth estimations were based on residual Bouguer 
anomaly data. The maximum amplitude (Amax) of the 
residual anomaly in the Luusika area reaches 6.26 mGal. 
The anomaly half-width values (x1/2) at half-amplitude 
were measured to be 4050 m for the east–west and 
2850 m for the north–south profile. Assuming a simple 
geometric body (sphere, horizontal cylinder or tilted 
elliptic pipe), the depth to the centre of the body was 

estimated to be between 2000 and 4200 m, with a mean 
of 2500 m. The gradient-amplitude method (Smith 1959, 
1960; Sharma 1976) resulted in depths between 1650 
and 5400 m, with a mean of 3000 m. Thus, both depth 
methods point to a source of the Luusika anomaly located 
within the crystalline basement since the overlying 
sediment thickness is approximately 200 m in the 
Luusika area. 
 
Gravity  models 
 
In order to produce a positive gravity anomaly, the 
causative source must have a reasonable positive density 
contrast with surrounding rocks. The physical properties 
of the models (Koppelmaa 2002; All et al. 2004; 
Table 1) are constrained by those of various rock types 
in the Estonian crystalline basement. In the first attempt, 
eleven gravity models were composed. Four of the 
models were rejected on the basis of unsuccessful 
modelling results due to the poor fit between the 
calculated and observed curves (Status 1 in Table 1). 
The vertical extent (h) of the model was altered, but the 
centre of the model remained between 2250 and 3000 m 
in accordance with depth estimations. Densities below 

 

Table 1. Model physical properties and modelling results 
 

Dimensions Model 
No. 

ρ (kg/m3) Status 1 

zT (m) h (m) 

κ 
×10–6 SI 

Q D 
(°) 

I 
(°) 

Status 2 Rock type/ 
location 

Alutaguse domain 
1 2820 Accept 1500 5500      300   1.0 326 30 Reject Gabbro 
2 2870 Accept 1500 3000    2350   2.4 326 30 Reject Marble 
3 2850 Accept 1500 3000    3900   6.3 326 30 Reject Gneiss 
4 3320 Reject      7000 22.0    Pyroxene-bearing calc-

silicate 
5 2700 Reject      1700 13.9    Quartzite 

Estonian post-orogenic plutons 

6 2760 Accept 600 5500 20 000     0.91 352 17 Accept Taadikvere quartz 
monzonite  

7 2740 Reject   54 000   3.6    Virtsu quartz 
monzonite 

Estonian anorogenic plutons 

8 2920 Accept 1800 3000 56 000      0.46 352 17 Accept Abja quartz 
monzodiorite 

9 2890 Accept 1500 3000 32 000      0.91 326 30 Accept Sigula gabbro-diabase 
10 2810 Accept 1150 3500 11 800      1.04 352 17 Reject Riga plagioclase 

porphyry 
11 2720 Reject   30 000      0.12    Märjamaa rapakivi 

granite I phase 
 

Status indicates a successful (Accept) or unsuccessful (Reject) model after the gravity (Status 1) and magnetic (Status 2) analyses; 
ρ = density; zT = depth to the top of the model; h = vertical extent of the model (Fig. 4); Q = Koenigsberger ratio; D and 
I = declination and inclination of the natural remanent magnetization, respectively. 
 

 



Estonian Journal of Earth Sciences, 2018, 67, 4, 228–237 

 234

2680 kg/m3, which would produce negative anomalies, 
thus, contradicting the observations, were rejected. 
Densities below 2760 kg/m3 would need models that 
overlap the sedimentary cover and were rejected as 
well. The best match of the calculated and observed 
curves was achieved when the geological model had  
a density value within the interval from 2760 to 
2920 kg/m3. The top surface of the elliptic pipes was 
placed to a depth (zT) of 600 to 1800 m (Table 1). 

Magnetic  models 
 
Analogously to gravity modelling, the same, but shorter 
perpendicular east–west and north–south profiles were 
investigated (Fig. 3B). In the east–west profile, the 
anomaly is asymmetrical and the central part is 
represented by a plateau-like magnetic low combined 
with maximum peaks on the eastern and western sides 
of the profiles (Fig. 5). In the north–south profile, the 

 

 
 

Fig. 5. Magnetic and gravity models 6 (A), 8 (B) and 9 (C) (Table 1). The left side represents the north–south-oriented, the right
side east–west-oriented profile, respectively. Every model (bottom subfigure) includes magnetic (top subfigure) and gravity
(middle subfigure) profile data providing information on measured, calculated and regional trends. 
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magnetic field is characterized by a unimodal peak with 
asymmetrical slopes, featuring a tiny kink on the northern 
side of the profiles. In total, seven models were composed 
based on magnetic data, from which four were rejected 
because of a poor fit (Status 2 in Table 1). 

The lowest magnetic susceptibility values in the 
Alutaguse domain lithologies range between 300 × 10–6 
and 1800 × 10–6 SI. Calculated magnetic responses of 
these values were very weak compared to the measured 
data and, as a result, models 1–3 and 10 were rejected 
(Table 1). The magnetic susceptibilities and remanences 
of Estonian post-orogenic and anorogenic lithologies  
are significantly higher compared to the Alutaguse 
domain lithologies, varying between 11 800 × 10–6 and 
56 000 × 10–6 SI. By modifying magnetic susceptibility 
values, a reasonable overlap of calculated and observed 
magnetic fields was achieved for physical properties that 
resemble those of the Taadikvere quartz monzonite, Abja 
quartz monzodiorite and Sigula gabbro-diabase intrusions 
(models 6, 8 and 9 in Table 1 and Fig. 5). 

 
 

DISCUSSION 
 
The gravity and magnetic anomalies are caused by 
physical properties (such as density and magnetization), 
location, geometry and volume of an anomalous body  
in the crystalline basement, which deviate from those of 
the surrounding rock. In the Luusika area, the Bouguer 
gravity and ground-based magnetic field data show 
positive anomalies which are clearly associated with 
a denser and more magnetically anomalous rock unit 
compared to the Alutaguse mica gneisses prevailing in 
the area. 

In all the models, the magnetic anomaly and its 
geological source are smaller and located north to 
northwest of the centre of the gravity anomaly. The 
gravity and magnetic anomalies do not coincide, 
suggesting that either the Luusika feature is not homo-
geneous, and its denser mass is not necessarily more 
magnetic, or this mismatch occurs due to the vector 
magnetization effect. By this reasoning, the modelling 
of gravity and magnetic fields by an identical body for 
both failed.  

The interpretation of the gravity and magnetic field 
anomalies is, nevertheless, ambiguous as any anomaly 
could be caused by an infinite number of possible 
sources. Although the anomaly of a given body may  
be calculated uniquely, there are always a number of 
bodies that could give rise to the specified anomaly. 
Using, however, the lithological and petrophysical data 
of the Estonian basement rocks as constraining values, 
we are able to propose eleven igneous and metamorphic 
rock types to represent the causative source. Based on 

the geological, structural (sediment cover thickness) and 
petrophysical information available, and the modelling 
results, we decreased the ambiguity by rejecting eight  
of these possible scenarios (Table 1). The other three 
intrusional scenarios, however, do not provide a unique 
solution for the origin of the causative body of the 
Luusika potential field anomaly. The geometry of the 
Luusika Bouguer anomaly refers to an undeformed 
elliptic body with a lateral extension from 5 to 8 km 
(Fig. 5). The lateral extension of the magnetic anomaly 
source is somewhat less, being between 3 and 5 km. 
According to the modelling results and geological/ 
geochronological knowledge of the Estonian basement, 
the Luusika body may belong to the Svecofennian  
post-orogenic rock group or the mafic satellite of the 
anorogenic Wiborg rapakivi suite.  

Out of all simulated rock types, the Taadikvere post-
orogenic quartz monzonitic intrusion is petrophysically 
the one that shows the greatest similarities to the 
Luusika body (Figs 1 and 4). Similarly to Taadikvere, 
Luusika is located close to the east–west-striking Middle 
Estonian Fault Zone, which formed in a brittle crust 
environment predating the rapakivi event (Puura & 
Flodén 2000). The Taadikvere quartz monzonite intrusion 
contains anomalously large amounts of ore and the 
accessory minerals hornblende, apatite (1–2%) and titano-
magnetite (2–5%) (Niin 1997), which could cause or 
contribute to the observed potential field signature. 

On the other hand, anorogenic intrusions are in the 
same way possible candidates for the Luusika potential 
field anomalies source since the magmatic mafic series 
of monzodiorite, gabbros, dolerite dykes and sills are 
closely associated with felsic rapakivi plutons (Laitakari 
et al. 1996). The Sigula fault-related dyke-like gabbro-
diabase is located in the Tallinn domain and the ellipse-
shaped Abja quartz monzodiorite lies within the southern 
Estonian granulite domain (Fig. 1; Soesoo et al. 2004). 
Both intrusions are mafic and have the highest densities 
amongst all the simulated rock types (Table 1). They  
are also characterized by positive gravity anomalies of 
1.5 mGal (Sigula) and 2.5 mGal (Abja) (Petersell et al. 
1985). The Sigula gabbro-diabase intrusion appears  
also as a local positive anomaly on the magnetic  
map (Koppelmaa & Kivisilla 1998). Abja and Sigula, 
with a susceptibility of  ̅ = 24 000 × 10–6 SI and 
̅ = 56 000 × 10–6 SI, respectively, have considerably 
higher magnetic susceptibilities compared to the hosting 
Alutaguse domain and, as a result, produced plausible 
models. 

The obtained models of simulated rock types of  
the post-orogenic Taadikvere and anorogenic Abja  
and Sigula-like lithologies produced the best-matched 
models for the Luusika potential field anomaly as their 
density and magnetic susceptibility are comparable to 
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those of the Luusika source body. We therefore propose 
a Taadikvere-like quartz monzonite intrusion as a likely 
origin of the Luusika body due to the petrophysical 
similarities; however, the exact rock type and origin can 
be confirmed by direct drilling only. 

 
 

CONCLUSIONS 
 
This study provides a geological insight into the recently 
discovered Luusika potential field anomalies in eastern 
Estonia. The investigation of coexisting gravity and 
magnetic anomalies revealed that the causative source 
of the anomalies is a denser and more magnetic rock 
body than the metasedimentary host rocks in the 
Alutaguse domain, with its centre located at depths 
between 2500 and 3000 m. The modelling revealed that 
the density of the Luusika causative source was in a range 
of 2760–2929 kg/m3, while magnetic susceptibility had to 
correspond to a range of 20 000 × 10–6 to 56 000 × 10–6 SI. 
Therefore, the Luusika body is an anomaly within the 
metasedimentary Alutaguse domain and a likely re-
presentative of an intrusive quartz monzodiorite or 
gabbro-diabase unit. 

The step-wise gravity and magnetic modelling,  
and use of petrophysical properties of intermediate to 
mafic post-orogenic (Taadikvere quartz monzonite) and 
anorogenic intrusions (Sigula gabbro-diabase and Abja 
quartz monzodiorite), resulted in best-matched models 
for the Luusika potential field anomaly as their density 
and magnetic susceptibility are comparable to those  
of the Luusika source body. The modelling and 
comparison of petrophysical properties of the lithologies 
suggest that the Luusika causative source represents  
an intermediate to mafic rock by composition, similar  
to the Abja, Sigula or Taadikvere plutons. 
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Luusika  gravitatsiooni-  ja  magnetvälja  anomaalia  uuringud  Ida-Eestis 
 

Marija Dmitrijeva, Jüri Plado ja Tõnis Oja 
 

On käsitletud positiivset raskuskiirenduse ja magnetvälja anomaaliat Luusika piirkonnas, mis paikneb Alutaguse 
struktuur-fatsiaalses vööndis Ida-Eestis. Luusika piirkonda iseloomustab 10 × 12 km suurune kerge gravitatsiooniväli 
maksimaalse amplituudiga +6,26 mGal, mis esineb koos magnetvälja positiivse anomaaliaga amplituudiga kuni 
600 nT. Kasutades raskuskiirenduse (Bouguer) anomaalia iseloomustamisel gradient-amplituudi- ja poollaiusemeetodit, 
määrati anomaaliaallika keskme sügavuseks 2500–3000 m. Eesti kristalses aluskorras leiduvate kivimite teadaolevate 
füüsikaliste omaduste alusel modelleeriti Luusika anomaaliat. Modelleerimise tulemusel leiti: 1) anomaaliat põhjustava 
keha tihedus jääb vahemikku 2760–2920 kg/m3, 2) magnetilise vastuvõtlikkuse väärtus on taustkivimiga võrreldes 
väga suur (20 000 kuni 56 000 × 10–6 SI). Mudelid kinnitavad analoogia alusel, et Luusika keha sarnaneb Abja, Sigula 
ja Taadikvere massiividega. 
 
 
 


