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Caledonian orogenic belt

Lower Palaeozoic intrusive rocks in exotic and outboard terranes

Supracrustal rocks in exotic and outboard terranes

Neoproterozoic and Palaeozoic (Cambrian to Devonian) rocks along the shortened
Baltoscandian continental margin

" Proterozoic rocks (c. 2.30-0.90 Ga) along the shortened Baltoscandian continental margin
Archaean rocks along the shortened Baltoscandian continental margin

Fennoscandian Shield
Neoproterozoic rocks

- Granite, pegmatite, syenitoid, anorthosite, gabbroid (c. 1.00-0.92 Ga)

Mesoproterozoic to Palaeoproterozoic (1.71-1.61 Ga and possibly older) rocks
- Granitoid, syenitoid, dioritoid, dolerite and metamorphic equivalents (in part c. 1.27-1.00 Ga)

- Granite, syenitoid, dioritoid, gabbroid and metamorphic equivalents (c. 1.46-1.30 Ga)
- Supracrustal rocks (younger than c. 1.50 Ga), predominantly metasedimentary

Granitoid, syenitoid, dioritoid, gabbroid and metamorphic equivalents (in part c. 1.61-1.56 Ga)
Supracrustal rocks (in part ¢. 1.66-1.60 Ga)

[ Granite, syenitoid, dioritoid, gabbroid, dolerite and metamorphic equivalents (c. 1.65-1.47 Ga)

- Granitoid, syenitoid, dioritoid, gabbroid, dolerite and metamorphic equivalents,
supracrustal rocks (c. 1.71-1.66 Ga and possibly older)

Geological map of

the Fennoscandian Shield

Palaeoproterozoic rocks (1.96-1.75 Ga)
and adjacent tectonic realms

Granite, pegmatite (c. 1.85-1.75 Ga)

(Koistinen et al. 2001)

- Granitoid, syenitoid, dioritoid and gabbroid, supracrustal rocks (c. 1.86-1.84 & c. 1.82-1.76 Ga)

Granitoid, syenitoid, dioritoid, gabbroid and metamorphic equivalents, metavolcanic rocks
(c. 1.96-1.86 Ga, in part as young as c. 1.84 Ga)

Supracrustal rocks (c. 1.95-1.85 Ga and possibly older), predominantly metasedimentary

Meteorite impact rocks and sites

Palaeoproterozoic rocks in Lapland-White Sea granulite belt

- Granulitic rock, amphibolite, anorthosite (rocks of uncertain age, in time range 2.30-1.90 Ga)
Impact melt, impact breccia/Impact site

Palaeoproterozoic rocks (2.50-1.96 Ga)
Neoproterozoic (and possibly Mesoproterozoic) and Phanerozoic rocks

- Intrusive rocks, predominantly mafic and ultramafic
outside the Caledonian orogenic belt

Supracrustal rocks, predominantly mafic/ultramafic metavolcanic and metasedimentary rocks
- Permo-Carboniferous igneous rocks including the Oslo rift

Archaean rocks
Vendian to Cambrian and Devonian alkaline igneous rocks

Intrusive rocks (c. 2.80-2.50 Ga), orthogneiss, migmatitic gneiss
- Upper Riphean (and possibly older), Vendian and Phanerozoic sedimentary rocks

Supracrustal rocks (c. 3.20-2.75 Ga and possibly older)

Interpretation profile (2.5 D) Bay of Riga - Aland - Gulf of Bothnia
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DGRF-65 anomaly of total field
Anomaly continued upwards to 500 m above ground
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Skilbrei, J.R., Sddvuori, H., Vaher, R., Zhdanova, L., and Koistinen, T. 2002. Magnetic
Anomaly Map of the Fennoscandian Shield 1 : 2 000 000. The Geological Surveys of Finland,
Norway and Sweden and Ministry of Natural Resources of the Russian Federation.

ISBN 951-690-817-9
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i Main compilers and bibliographic reference: Korhonen, J.V., Aaro. S., All, T., Nevanlinna, H.,

Compilation of national data sets and data processing on a national basis

Finland: ~ 11Korhonen, J.V., 1IKivekis, L., 14Nevanlinna, H., 1!Puranen, M.},
L1R3sénen,V., and 11Sadvuori, H. (magnetic data)
L1Korhonen, J.V., 11Kivekis, L., 11Koistinen, T., !!Puranen, M.f,
L1pyranen, R.f, and !!Sadvuori, H. (petrophysical data)

Norway:  2ISkilbrei, J.R., 21Kihle, O., 210lesen, O., and 21Smethurst, M. (magnetic data)
2.18kilbrei, J.R., 21Olesen, O., and 2!Lauritsen, T. (petrophysical data)

Sweden:  3-Aaro, S., 3:'Hult, K., and 3-!'Hagthorpe, P. (magnetic data)
3-1Aaro, S., 3-1Kiibler, L., and 3-1Larkin, S. (petrophysical data)

Russia:  42Zhdanova, L., 42 Chepik, A., and 43Zuikova, J.

Estonia:  51All, T. and 52Vaher, R.

Denmark: !4Nevanlinna, H. and 1Korhonen, J.V.

Latvia: 52Vaher, R., 1-1Korhonen, J.V., 1-!Manninen, T., and !-!Sévuori, H.

Lithuania: 8:1Korabliova, L.

Interpretation profile:
SIATL T.

Contribution on digital data of borders of economy zones:
L3T4tila, P., 32Lidberg, M., 52Vaher, R., 6-1Forsberg, R., and $:'Korabliova, L.

Data processing on a nation to nation basis and preparation for printing:
11Korhonen, J.V., Lindh, A., and 1Sazvuori, H.

External referees:
Rene Forsberg, National Survey and Cadastre
Markku Peltoniemi, Helsinki University of Technology
Yuan Xuecheng, China Geological Survey

Addresses of organisations

L1 Geological Survey of Finland (coordinator), PO Box 96 (Betonimichenkuja 4), FIN-02151 Espoo, Finland;
Email juha.korhonen@gsf. fi

12 Finnish Geodetic Institute, Geodeetinrinne 2, FIN-02430 Masala, Finland; Email markku.poutanen@fgi.fi

1.3 National Land Survey of Finland, Opastinsilta 12 C 00520 Helsinki, Finland; Email markus.kiuru@nls.fi

1.4 Finnish Meteorological Institute, P.O. Box 503, FIN-00101 Helsinki, Finland; Email heikki.nevanlinna@fmi.fi

21 Geological Survey of Norway, N-7491 Trondheim, Norway; Email jan.skilbrei@ngu.no

2.2 Norwegian Mapping Authority; Email dag.solheim@statkart.no

31 Geological Survey of Sweden, Box 670, S-75128 Uppsala, Sweden; Email sven.aaro@sgu.se

32 National Land Survey of Sweden; Lantméterigatan 2, S-801 82 Gévle, Sweden; Email anders.olsson@lm.se

4. Ministry of Natural Resources of the Russian Federation

41 North West Department of Natural Resources, 24/1 Odoyevski Street, 199155 St. Petersburg, Russia

42 State Company 'Mineral', Veselnaya Street 6, 199106 St. Petersburg, Russia;Email zhdanova@scmin.spb.ru

43 Petersburg Geophysical Expedition, Vatutina Street 18, 195009 St. Petersburg, Russia;
Email geocomp@mail.rcom.ru

44 Virg-Rudgeofizika, Fayansovaya Street 20, 193019 St. Petersburg, Russia; Email virg@lek.ru

45 ZAO The Coordinational Center 'Rosgeofizika', Fayansovaya Street 20, 193019 St. Petersburg, Russia

51 Geological Survey of Estonia, Kadaka tee 82, 12618 Tallinn, Estonia; Email t.all@egk.ee

52 Institute of Geology at Tallinn Technical University, 7 Estonia Ave., 10143 Tallinn, Estonia;
Email vaher@gi.ce

53 Estonian Land Board, Mustamée tee 51, 10602 Tallinn, Estonia

6.1 National Survey and Cadastre, Rentemestervej 8, 2400 Kobenhavn NV, Denmark; Email rf@kms.dk

71 The State Land Service of the Republic of Latvia, 11. Novembra krastmala 31, LV-1484, Riga, Latvia;
Email janis.kaminskis@vzd.gov.lv

72 Latvia State Geological Survey. Eksporta iela 5, Riga LV-1010; Email vgd@vgd.gov.lv

8.1 Geological Survey of Lithuania, LT-2600 Vilnius, st S. Konarskio 35, Lithuania;Email jonas.satkunas@]gt.1t

82 Geodetic Institute, Vilnius Gediminas Technical University, Sauletekio al. 11, LT-2040 Vilnius, Lithuania;
Email Petras.Petroskevicius@ap.vtu.lt

ata contribution by
Finland:

Geological Survey of Finland (GTK)
- Database FINMAG 2.0, 1 km x 1 km grid, 150 m terrain clearance (Korhonen 1980)
- Aeromagnetic East Border Survey 1993, line separation 1 km, 150 m terrain clearance
- Finnish Aeromagnetic Tie Lines 1998, line separation 80 km, 40 m terrain clearance
Finnish Meteorological Institute (FMI)
‘ - Secular and transient variation data for aecromagnetic tie line surveys in Finland, Sweden and Russia
National Land Survey of Finland (MML)
- Nordic Map Database 1:2 million
Norway:
Geological Survey of Norway
‘ - Norwegian aeromagnetic 500 m x 500 m grid (Blokkum et al. 1992)
‘ Norwegian Mapping Authority
- Nordic Map Database 1:2 million
‘ Sweden:
Geological Survey of Sweden (SGU)
- Low altitude 30m or 60m ground clearance (200m x 200m data) (Aaro and Lindén 1997)
- High altitude, 1 800m barometric (200m x 2km data)
- Swedish Tie Line Survey 1998 (200m x 18km data) (Bystrom et.al. 1999)
- Ground measurements (point distance 5-15 km)
- Sea measurements in the Gulf of Bothnia (10km x 60 km data)
Svensk Kérnbrinslehantering AB (SKB)
- Low altitude 30m ground clearance (200m x 200m data)
Swedish State Mining Property Commission (NSG)
- Low altitude 30m ground clearance (200m x 200m data)
Boliden AB
| - Low altitude 30m or 60m ground clearance (200m x 200m data)
| LKAB
| - Low altitude 30m or 60m ground clearance (200m x 200m data)
| Oljeprospektering AB (OPAB)
- Digitized acromagnetic map of sea areas in the southern part of Sweden
Uppsala University, Department of Earth Sciences
- Low altitude 30m ground clearance (200m x 10km data) from the central part of the Caledonides
Stockholm University, Institution for Geology and Geochemistry
- Sea measurements in the Baltic Sea
- Ground measurements (Gyllencreutz 1998)
SPb IZMIRAN, data obtained by SES "Zaria"
Swedish Board of Shipping and Navigation together with the Dominion Observatory, Canada
- High altitude, 3000m barometric (1km x 35km data) (Eleman et al.1969, Haines et al.1970)
Lantmiteriet (National Land Survey of Sweden)
- Nordic Map Database 1:2 million

Northwest Department of Natural Resources,
State Company 'Mineral' / Petersburg Geophysical Expedition

- Digitised aecromagnetic map of eastern part of the Baltic Shield (Sokol 1975)
- Digitised aeromagnetic maps of the arctic shelf of the USSR (Shimaraev 1978)
- Data of low altitude magnetic measurements 1989-1999
- NW-Russian tie line survey 1999

Virg-Rudgeofizika/ Zao 'Rosgeofizika'
- Digitised aeromagnetic maps, 1:200,000 (database Gravimag) (Zander 1963, 1964)

Geological Survey of Estonia
- Estonian aeromagnetic data, 1 km x 1 km grid (Fursov and Ivanyukov 1960, Lapina and Samoilyuk 1966,
Boiko 1991, Metlitskaya and Papko 1992, Stepanov et al. 1992)
Denmark:
Finnish Meteorological Institute
- Dominion Observatory Survey 1965, 3 km barometric ( Haines et al. 1970)
Latvia:
Institute of Geology at the Tallinn Technical University,
- Latvian aeromagnetic data, 1 km x 1 km grid
(by permission of the Latvia State Geological Survey, Fursov and Ivanyukov 1960)
Lithuania:
Geological Survey of Lithuania
- Digitised acromagnetic map of Lithuania (Korabliova and Nasedkin 1998)
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Scale 1:15 000 000

Notes on petrophysical information

Induced magnetisation was calculated from magnetic susceptibility by an inducing field value of 41A/m.
Total magnetisation was calculated as a scalar sum of intensities of induced and remanent magnetisation.

Paramagnetic and ferrimagnetic sample populations were separated by empirical relationship between
paramagnetic susceptibility and bulk density (Lahtinen and Korhonen 1996). Samples associated with
susceptibility greater than predicted paramagnetic susceptibility +2*std. dev. of the model were
included in ferrimagnetic population. Ferrimagnetic Q-value was calculated to indicate the ratio of
remanent to induced ferrimagnetic magnetisation.

The total number of petrophysical samples and bulk density measurements is 172,399, number of
magnetic susceptibility measurements 171,440 and number of measurements of intensity of remanent
magnetisation 140,419.

Cumulative and Frequency distribution
98% of magnetic anomaly (nT)

0,
o0 Grid points 2893000
70% Mlmmum -2322
Maximum 4331
50% Mean 13.79
30% Geo.Mean 112.12
Median -27.34
Mode -51.76
Std.Dev. 245.5
Std.Err. 0.38
Skew 2.04
Kurtosis 143
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Spatial reference

Datum: WGS84
Map projection: Gauss-Kriiger, central meridian 21°E.
False easting: 1 500 000 m

Description of co-ordinate transformations between national data sets and WGS84 are given in
Bouguer Anomaly Map of the Fennoscandian Shield, Scale 1:2 000 000 (Korhonen et al. 2002)

Base map

Nordic Map Database 1 : 2 million, National Land Survey of Finland, licence no.13/MYY/01,

Helsinki, Finland. The Russian part of the base map is modified from the Geological Map of NW Russia
Scale1:500,000 (Gaskelberg, L., Bogatchev, V. and Mishin, V. 1995. RICC NWRGC) and

from State geological map of Russia (new edition) scale 1:1,000,000. The map of Pre-Quaternary deposits.
Sheets P(35-37)-Petrozavodsk (Bogdanov, Ju., Jakobson, K., Guseva, E., Petrov, B. and others 2000).

©Geologica1 Survey of Finland, Espoo 2002
Geological Survey of Norway, Trondheim 2002
Geological Survey of Sweden, Uppsala 2002
Ministry of Natural Resources of Russia, Moscow 2002

Notes on correlation elements of magnetic and gravity anomalies

The 1 km x 1 km grid of the magnetic anomaly and the 2.5 km x 2.5 km grid of the Bouguer anomaly for the 1 : 2 000 000
maps was continued upwards to a level of 500 m above the ground.

Upward continuation to the levels of 5 km and 20 km was made to generalise magnetic and gravity anomaly information
on the 1 : 15 000 000 scale maps.

Reduction to the pole of the magnetic anomaly considering that both total component and
magnetisation are in the same direction as the Earth's main field, on average: I=75°, D=5°.

Depth integrated magnetisation (DIM, unit kA) was calculated by vertical integration and reduction to the pole of the total
field anomaly. To obtain pseudogravity anomaly (ps g, unit ps mGal), DIM was scaled by setting an equivalence of
delta density = 500 kg/m? to delta Jtot =1 A/m.

Pseudomagnetic anomaly at the pole (ps Fa, unit ps nT) was calculated by vertical derivation of the Bouguer anomaly,
and by scaling it by reverse relation as for the pseudogravity anomaly.

Maps of petrophysical properties are based on average properties of hand specimens and drill core samples in 5 km x 5 km
subareas. The Koenigsberger ratio was calculated for samples associated with Ji > 10 mA/m. |

The difference of bulk density of ferrimagnetic and total petrophysical population, and the total magnetisation of the
ferrimagnetic population were presented to describe the different character of these populations as the anomaly sources.

Interpreted and measured magnetisation and density were compared with each other.
Vertically integrated petrophysical magnetisation (average petrophysical magnetisation x 30 km) was subtracted from

the DIM. Average bulk density was subtracted from apparent density linearly interpreted from the Bouguer anomaly
(model thickness 5 km, average densi 734 kg/m?).

Sampling sites of
intensity of total
magnetisation

Scale 1:15 000 000

Scatter plots are presented for the major age groups defined by Koistinen et al. (2001). A random subpopulation
of ¢. 1000 samples is shown for major groups and whole population if it numbers less than 1000 samples.

Estonian petrophysical measurements have been made from drill cores representing pre-Vendian, Precambrian
geological formations below sedimentary formations of the East-European platform.

Computer processing

Coordinate transformation, grid interpolation, linear data transformation by Fourier-analysis and map drafting were
made by Geosoft Oasis 5.0. Petrophysical scatter plots and parameter calculations were made by SPSS 11.0,

2.5-D interpretation by Model Vision Pro 4.0, final map layout compilation by ArcView GIS 3.2,

and print file conversion by Adobe Illustrator 10.0, Adobe Acrobat 5.0, and Enfocus PitStop Professional 5.03.

GDG = Granitoid-Dioritoid-Gabbroid intrusive rock association
GSDG = Granite-Syenitoid-Dioritoid-Gabbroid intrusive rock association
GP = Granite-Pegmatite intrusive rock association
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