
Sources of information to the Ice Flow Indicator map

In Finland the map has been compiled by the Geological Survey of Finland (GTK) using information extracted from the
electronic datafile for Mapping of Quaternary Deposits in Finland, supplemented by previously unpublished material from
investigations carried out within the framework of the Mid-Norden Project. The interpretation of streamlined glacigenic forms
is based on the National Board of Survey’s digital topographical  information.

In Norway the map has been compiled from the following map-sheets, all published by the Geological Survey of Norway
(NGU):

Bargel, T.H., (in prep.): Nordland fylke. Kvartærgeologisk kart - M 1:250.000. (with further references).
Follestad, B.A., 1994: Løsmassekart over Møre og Romsdal fylke. Beskrivelse. Skrifter 112. (with further references).
Foslie, S., 1957: Geologisk kart Namsvatnet med en del av Frøyningsfjell. M 1:100.000.
Reite, A.J., 1990: Sør-Trøndelag fylke. Kvartærgeologisk kart M 1:250.000. (with further references).
Rekstad, J., 1917: Vega. Geologiske generalkart M 1:250.000.
Rekstad, J., 1925: Hatfjelldal. Geologisk generalkart M 1:250.000.
Sveian, H., Bergstrøm, B., Reite, A.J., Olsen, L. & Riiber, K., (in press): Nord-Trøndelag fylke. Kvartærgeologisk kart M 

1:250.000. (and further references).

In Sweden the map has been compiled from information extracted from the Geological Survey of Sweden (SGU), map series
Ak (Nos 1-24 and ongoing works) and Ca (Nos 45, 55), supplemented by previously unpublished material from investigations
carried out within the framework of the Mid-Norden Project.

Legend

Sequence observed in excavated or natural section;
2 mm = 1 m.

Drilled sequence; 2 mm = 1 m.

Offshore area, drilled sequence; 1 mm = 1 m. Capital letters U, A, B and I refer to litostratigraphical units used in the literature (e.g.
Rokoengen et al. 1995).

Late or Middle Weichselian till. ‘Late and Middle Weichselian’ refers here to the period between 75 ka BP and the last
deglaciation (istope stages 4 - 2).

Early Weichselian till. ‘Early Weichselian’ refers here to the period between the last interglacial (the Eemian) and
the Middle Weichselian, or the period 115 - 75 ka BP (isotope stages 5d - 5a).

Uncorrelated Weichselian till.

Pre-Weichselian till. Several glaciations may be represented.

Uncorrelated till. In general, these tills are assumed to predate the Late Weichsellian.

Chemically-weathered bedrock. The weathering is assumed to be of Tertiary age, but may be older.

Coarse-grained waterlain sediments (dominated by sand and/or
gravel).

In most cases these sediments have a fluvial or glaciofluvial origin.

Fine-grained waterlain sediments (dominated by silt and/or clay). In most cases these sediments have a marine, lacustrine or glaciolacustrine origin.

Postglacial organic deposits. ‘Postglacial organic deposits’ are gyttja, peat or other organic deposits that postdate the last
deglaciation.

Interstadial or interglacial organic deposits. ‘Interstadial or interglacial organic deposits’ refers here to gyttja, peat or other organic
deposits which predate the last deglaciation.

An element of organic material in minerogenic sediment. When occurring in till, this element is normally allochthonous; when occurring in waterlain
sediment, it is often autochthonous.

Ablation till. ‘Ablation till’ refers here to till that have melted out from more or less stagnant ice. The
ablation till is often affected by water-sorting.

Diamict cave sediments (Norway). Note that diamict deposits in cave sediments are interpreted as sediments that are
deposited during ice-free conditions, while fine-grained, laminated sediments indicate ice-
covered conditions (Larsen et al. 1987).

Late Weichselian glaciation. ‘Late Weichselian glaciation’ refers here to a glaciation during the time interval 25-10 ka BP
(isotope stage 2 and the beginning of stage 1).

Middle Weichselian glaciation. ‘Middle Weichselian glaciation’ refers here to a glaciation during the time interval 75-25 ka
BP (isotope stages 4-3).

Saalian glaciation. ‘Saalian glaciation’ refers here to a complex of several glacial stages, including interstadial
or interglacial periods, between the major interglacials (superinterglacials) Holstein and
Eem.

Elsterian glaciation. ‘Elsterian glaciation’ refers here to a complex of several glacial stages, including interstadial
or interglacial periods, prior to the Holsteinian interglacial.

Interstadial deposits. ‘Interstadial deposits’ are deposited during an ice-free period (or a period of reduced ice
extension) during the last or an older glacial stage. The fossil content in these deposits
indicates a climate colder than the present.

Deposits representing Weichselian interstadial no.6. ‘The Weichselian interstadial no.6’ is supposed to date from the interval between the two
major ice advances during the broad Late Weichselian maximum. It is named Trofors
interstadial in inland Norway (Olsen 1997a,b) and Andøya interstadial in coastal northern
Norway (Vorren et al. 1988). Age c. 18-20 (17-21) ka BP.

Deposits representing Weichselian interstadial no.5. ‘The Weichselian interstadial no.5’ is supposed to date from c. 28 ka BP to the Late
Weichselian maximum ice advance c. 24 ka BP It is named Hattfjelldal interstadial II in
inland central Norway (Olsen 1997a) and thought to correlate with the Hamsund interstadial
in coastal western Norway (Valen et al. 1996).

Deposits representing Weichselian interstadial no.4. ‘The Weichselian interstadial no.4’ is supposed to date from the late Middle Weichselian. It
is named Hattfjelldal interstadial I in inland central Norway (Olsen 1997a) and is inferred to
correlate with the Ålesund interstadial in coastal western Norway (Mangerud et al. 1981),
which existed some 30-40 ka BP.

Deposits representing Weichselian interstadial no.3. ‘The Weichselian interstadial no.3’ is supposed to be of Middle Weichselian age. It is
inferred to correlate with the Bø interstadial in coastal southwestern Norway, which existed c.
50-55 ka BP (Andersen et al. 1983). Possible correlatives in Sweden and Finland are, for
example the Tärendö interstadial in northern Sweden (Lagerbäck & Robertsson 1988) and
the interstadial represented by the Horonpa sponge deposits in central Finland (Niemela &
Tynni 1979, Nenonen 1995).

Deposits from Weichselian interstadial no.2 (Odderade). ‘The Weichselian interstadial no.2’ is supposed to correlate with the Odderade interstadial in
northwestern Germany (Averdieck 1967). Possible counterparts in Sweden and Finland are
the younger part of the Jämtland interstadial (Vålbacken) (Mörner 1981, Robertsson 1988) in
central Sweden, the Mertuanoja interstadial in central Finland (Iisalo 1992, Nenonen 1995),
the Tärendö interstadial in northern Sweden (Lagerbäck & Robertsson 1988) and the
Peräpohjola (Kauvonkangas) interstadial in northern Finland (Mäkinen 1985, Forsström
1988).

Deposits from Weichselian interstadial no.1 (Brørup). ‘The Weichselian interstadial no.1’ is supposed to correlate with the Brørup interstadial in
Denmark (Andersen 1961). Possible counterparts in Sweden and Finland are the Jämtland
interstadial (older part) in central Sweden (Lundqvist 1967, 1981, Robertsson 1988), the
Oulainen interstadial and the Horonkylä interstadial in central Finland (Niemela & Tynni
1979, Forsström 1982, 1988, Nenonen 1995) and the Peräpohjola interstadial in northern
Finland and Sweden (Donner et al. 1986, Lagerbäck & Robertsson 1988, Hirvas 1991,
Nenonen 1995).

Interglacial deposits. ‘Interglacial deposits’ are deposited in a period between two glacial stages. The fossil
content shows a climate similar to the present or warmer.

Eemian interglacial deposits. ‘The Eemian interglacial’ is the name of the ice-free warm period between the last two
glacial stages (Weichselian and Saalian). The Eemian interglacial is thought to have begun
about 125-135 ka BP and to have lasted for 10,000 years (cf. Nilsson 1983), or perhaps
twice as long (Nielsen 1994).

Holsteinian interglacial deposits. ‘The Holsteinian interglacial’ is the name of the ice-free warm period between the Saalian
and the Elsterian glacial stages. It may correlate with one or more of the oxygen isotope
stages 7-11.

Age in units of a thousand years, from 14C-dating.

Age in units of a thousand years, from thermoluminescence
dating.

Age in units of a thousand years, from optical stimulated
luminescence dating.

Age in units of a thousand years, from U/Th - dating.

Ice-flow direction inferred from till fabric. ‘Till fabric’ refers here
to long-axis stone orientation in till. North is parallel to the
column.

Preferred orientation of elongated till stones. No ice movement
direction is inferred.

Striations of different age. Increasing number of crossbars
indicates increasing relative age.

Bedrock.

The correlations on this map are based to a large extent on the stratigraphical model used in the map of
Quaternary stratigraphy in the Nordkalott Project (Hirvas et al. 1988). However, a modification of the
model has been necessary to update the stratigraphical interpretations for accommodating more recent
knowledge and a new map area. On the continental shelf west of Norway the correlations are based on
seismostratigraphy (Rokoengen 1996, unpublished). In the onshore areas of Norway most correlations are
based on the occurrence and stratigraphical position of the youngest extensive bluish-grey, fine-grained,
regional, basal till, which is represented in at least 32, possibly up to 41 of the 48 selected localities. The
sequences represented are chosen from approx. 1500 investigated localities in Finland, approx. 800 in
Sweden and approx. 70 in Norway. The selected sequences were intended to provide not only as much
information as possible about the glacial development in the different areas, but also an idea about typical
stratigraphy. The majority of the stratigraphical data (Finland, Sweden) has come from studies of sections
in pits dug by excavator. This means that the map provides little information on deeper strata. Some of the
columns represent large sections of open pit mines and high river sections. About 60% of the sections
located in onshore areas of Norway are natural sections along rivers and creeks, while most of the
remaining sections are dug by excavator.

Sources of information to the map of Quaternary Stratigraphy

In Finland the map is based mainly on information from investigations carried out by the Geological Survey of Finland.
Additional information has been obtained from the following sources:

Aalto et al. (1989): Locality 41.  Eriksson (1993): Loc. 20, 37. Forsström (1982): Loc. 18. Hirvas & Nenonen (1987): Loc. 16.
Iisalo (1992): Loc. 21, 22. Kujansuu & Nenonen (1987): Loc. 45, 46. Mäkinen (1985): Loc. 1, 2, 5. Nenonen (1995): Loc. 20,
21, 22, 27 ,33, 45, 46. Nenonen et al (1991): Loc. 26, 27. Niemelä & Tynni (1979): Loc. 15. Saarnisto & Peltoniemi (1984):
Loc. 10, 17. Salonen et al. (1992): Loc. 43. Sutinen (1992): Loc. 9, 11.

In Norway the map is based mainly on investigations by the Geological Survey of Norway, L.Olsen (1989-1997). Additional
information has been obtained from the following sources:

Aarseth (1990): Localities 28, 29. Follestad (1990): Loc. 41, 42, 43, 48. Follestad (1992): Loc. 40. Larsen et al. (1987): Loc.
44. Larsen & Ward (1992): Loc. 47. Mangerud et al. (1981): Loc. 46. Reite (1994): Loc. 24, 25, 27, 30-38. Rokoengen (1996):
Loc. 101-104 Valen et al. (1996): Loc. 45.

In Sweden the information is derived mainly from different mapping and documentation activities conducted within the
Geological Survey of Sweden. Additional information has been obtained from the following sources:

Aber & Lundqvist (1988): Localities 58, 59. Aldeborg & Holmquist (1983): Loc. 43. Ängeby (1951): Loc. 54, 55. García
Ambrosiani (1990): Loc. 61. Fromm (1960): Loc. 4. Lundqvist (1967): Loc. 24, 30, 50, 52, 58, 59, 60, 62, 63. Lundqvist &
Miller (1992): Loc. 33, 42, 43, 47. Magnusson (1962): Loc. 14. Nilsson (1960): Loc. 7. Robertsson (1988) Loc. 61.
Robertsson & García Ambrosiani (1988): Loc. 20. Sandegren (1950): Loc. 53. Sundius & Sandegren (1948): Loc. 57.
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List of localities
The x-y co-ordinates below reflect the respective national co-ordinate grid systems (Lat / Long used for localities in the Norwegian Sea).

FINLAND
No. Name of locality Map no. x - y co-ordinates
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 Pikku-Ristijärvi
 Väljälammit
 Hossa
 Ajos
 Isokangas
 Rissasenperä
 Hilturanta
 Puhosjärvi
 Kaapinsalmi
 Viinivaara
 Juorkuna
 Sanginkylä
 Hangaskangas
 Rova
 Vihanti
 Lahnaslampi
 Vuojalankangas
 Haapavesi turvevoimala
 Vesiperä
 Mertuanoja 1
 Mertuanoja 2
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 Hitura
 Pajakoski
 Kiuruvesi
 Pyhäsalmi
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 Rautavaara
 Kirkisenvaara
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 Edsevö
 Pampalo 2
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 Koli
 Ina
 Navetta-aho
 Siilinjärvi avolouhos
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 Kolvananuuro
 Ryytimaa
 Alajärvi
 Lappajärvi
 Kuopio
 Vuonos
 Kaasila
 Korsumäki

 2541 06
 2541 06
 3534 06
 4514 04
 2541 07
 3532 01
 3532 01
 3514 10
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 4511 11
 3513 07
 3424 11
 3424 07
 3422 08
 3423 05
 2434 07
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7083.50
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7063.49
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7042.95
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7049.70
6987.60
6987.04
6999.35
7036.96
7037.02
7001.95
6992.15
6970.80
7006.50
7005.87
7005.60
6976.46
6962.77
6959.90
6966.80

2515.46
2518.96
3554.40
4478.88
2525.70
3508.92
3503.40
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3552.45
4458.93
3486.14
3498.70
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3480.80
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Luktvatnet
Lanaset
Meisvikodden
Grane N (Falldalsbekken)
Grane NØ (Fiskelauselva)
Hattfjelldal
Fiplingdalen
Hundkjerka
Namskogan
Brekkvasselv (Domåsen)
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Langstrandbakken
Ulsundvågen
Øyvatnet
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Gartland (Gartlandselva)
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Torsbjørkdalen
Gråsjøen
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Rindal
Grytdal
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Uglestadmyra,loc.3
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1926.1
1926.1
1926.3
1926.3
1926.2
1925.4
1825.4
1824.1
1824.1
1824.1
1624.1
1624.1
1824.3
1624.2
1824.3
1824.3
1823.1
1923.4
1923.4
1923.3
1923.3
1623.3
1623.3
1622.1
1622.1
1622.4
1422.3
1422.1
1522.2
1722.2
1721.1
1721.1
1721.4
1621.1
1521.2
1621.3
1421.2
1620.4
1421.3
1320.4
1320.4
1320.4
1120.4
1220.3
1220.3
1220.2
1320.4

427000
460300
464400
427700
434200
451800
437600
386200
414000
401400
398200
586900
586500
374000
594700
374000
388800
414100
428600
432200
433700
433300
581500
574500
591200
602900
561200
483000
490500
553800
642700
637800
640700
633700
592700
547100
579300
411000
580000
469500
424100
417200
426200
351100
360000
375300
402500
429900
65° 20´ N
65° 02´ N
65° 01´ N
64° 21´ N

7321000
7202400
7204800
7285800
7281900
7276500
7263000
7257700
7203800
7190600
7183900
7200200
7198300
7178800
7157200
7161500
7161700
7152000
7151400
7134700
7118100
7117100
7123800
7190100
7098400
7098300
7070000
7062000
7074300
7048200
7070000
7039200
7039900
7026900
7017600
7009300
6999900
6995400
6982500
7013000
6972800
6965700
6963700
6935500
6936700
6937100
6939100
6961800
7° 19´ E
6° 55´ E
7° 33´ E
7° 48´ E

SWEDEN
No. Name of locality Map no. x - y co-ordinates
    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63

 Holmmyran
 Palovaara
 Lamonvallen
 Ale
 SV Aitovarats
 Blålidmyran
 Gardikforsen
 Länsgränsen
 Östra Åliden
 Järtaberget
 Sågdammet
 Rågoliden
 Koppsele
 Gallejaure
 Stenträsket
 Lövbergsliden
 Sultenträsket
 Åshem
 Djupgrubbheden
 Boliden
 Bjurliden
 Björnabäck
 Röjnoret
 Borgadammen
 Rockträsket
 Gammelbränna
 Yttre Åträsket
 Sågån
 Järvsjöby
 Lermon
 Norrsjön
 Gåstjärnen
 Tåsjö
 Hundtjärnsliden
 Klipprismyran
 Mossavattnet
 Rismyrbäcken
 Älgsjön
 Hästliden
 Omagaliden
 Tallsjön
 Tåsjöån
 Stornipan
 Viskaliden
 Forsnäs
 Björklidmyran
 Hoting
 Häggsjöliden
 Videskogtjärnkullen
 Sandviken
 Stöningsberget
 Näsviken
 Storfinnforsen 1
 Storfinnforsen 3
 Kilforsen
 Skidstadion
 Långsele
 Andersön
 Vålbacken
 Döda fallet
 Pilgrimstad
 Lockåsen
 Trång Norra

25L NO
25N NO
24I NO
24L NV
24I NO
24K SV
24G SV
24K SV
24I SO
24H SV
23J NV
23H NO
23I NO
23J NV
23K NV
23I NO
23H NO
23H SV
23I SV
23K SV
23K SV
22H NO
22K NV
22F NV
22J NV
22H NV
22K SV
22G SO
22H SV
22E SV
22F SO
22H SO
22F SO
21K NV
21H NV
21I NO
21K NO
21H NO
21J NV
21J SO
21I SV
21G SV
21G SV
21I SV
21H SV
21K SO
21G SV
21I SO
20H NO
20F NO
20K NO
20F NO
20G SV
20G SV
19G NO
19E SO
19H SV
19E SO
18E NO
18G NO
18F NV
18E NV
18E SO

7330850
7327300
7292180
7291000
7290640
7268400
7264100
7254050
7253630
7251000
7244780
7244560
7239550
7231700
7231200
7227900
7225710
7204630
7202050
7201600
7201600
7191450
7189700
7189500
7185900
7178410
7173650
7171600
7169550
7164200
7160700
7158020
7155600
7141800
7138800
7131220
7128900
7127500
7127050
7121000
7116200
7115000
7114800
7112000
7111800
7106200
7106000
7101700
7098400
7096800
7089150
7082500
7054650
7054100
7048500
7009500
7008800
7006700
6996600
6994000
6983300
6983000
6968800

1780150
1878300
1625110
1771500
1642450
1714700
1502300
1706250
1642210
1568000
1673130
1594010
1627550
1671300
1705150
1644250
1580220
1571760
1617800
1716800
1716900
1589460
1705150
1462500
1662100
1565780
1706200
1539200
1568380
1414800
1475900
1598490
1487100
1704620
1567300
1626100
1747650
1581200
1652750
1697450
1607000
1512400
1511500
1623500
1557200
1739950
1522000
1635000
1589700
1480000
1726150
1486500
1515900
1516300
1547500
1442350
1565150
1431400
1447800
1536000
1460050
1422900
1428500


