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LITHOSTRATIGRAPHY OF
THE EARLY TERTIARY VOLCANIC ROCKS OF

CENTRAL WEST GREENLAND

Niels Hald and Asger Ken Pedersen

Introdnction

A sequence of flood basalts, in places more than 8-10 km thick, was erupted
during the Early Tertiary in the central part of West Greenland between latitudes
69 0 and 73 o N. The vo1canic rocks rest on Precambrian metamorphic rocks and
non-marine and marine sediments from the Cretaceous and Paleocene.

The lower part of the vo1canic sequence is dominated by tholeiitic olivine­
rich basalts and picrite basalts, whereas the upper part is characterized by tholeii­
tic basalts with plagioclase as the dominant phenocryst mineral; transitional and
alkaline lavas and tuffs are found, especially in the upper part of the sequence.

The geology of the Tertiary igneous rocks has been summarized by Munck &
Noe-Nygaard (1957), Rosenkrantz & Pulvertaft (1969) and Clarke & Peder­
sen (in press). However, until now no formal lithostratigraphy has been estab­
lished. A geological map at scale 1:100 000 covering the greater part of Nugssuaq
(sheet Agatdal-70 V. 1 Nord) has been published by GGU.

West Greenland Basalt Group

new group

The vo1canic rocks are all included in the West Greenland Basalt Group. The
group has not been formally defined earlier, but the same unit has been descri~

bed under a variety of names such as 'the Floetz-trap formation' (Giesecke,
1823), 'Trap-formationen' (Rink, 1853) and 'the basalt series' (Miinther, 1973).
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Type area

Central West Greenland from Disko in the south to Ignerit in the north.

Thickness

From Oto 8-10 km.

Lithology

The group comprises basaltic and plcnte basaltic lavas and pillow breccias
(hyaloclastites) overlain by plagioclase-porphyritic basalts. Intermediate and acid
volcanic rocks have been erupted in subordinate amounts. Sedimentary deposits be­
longing to the group occur at several levels. Dykes, sills and rarely larger intrusive
bodies are, like the extrusive rocks, predominantly of basaltic or picrite basaltic
composition.

The igneous rocks have generally tholeiitic affinity; alkaline rocks are, however,
found, especiaIly in the upper part of the volcanic sequence.

Clarke & Pedersen (in press) review the geology of the igneous rocks of the
West Greenland Basalt Group. On Disko the lithology of the group is described by
Pedersen (1970), on HareØen and western Nugssuaq by Hald (in prep), on Ube­
kendt Ejland by Drever & Game (1948) and Larsen (in prep), and on Svarten­
huk Halvø by Noe-Nygaard (1942) and Clarke (1970).

Boundaries

The group overlies unconformably Precambrian metamorphic rocks and Cre­
taceous to Lower Danian sediments, and interfingers in its lower part with the Up­
per Danian sediments of the Agatdal Formation (Rosenkrantz, in Koch, 1959,
pp. 75-78) and the Upper Atanikerdluk Formation (Nordenski61d, 1871; Troelsen,
1956).

The group represents the youngest pre-Quaternary rocks in the area.

Distribution

The group covers the major parts of Disko, central and western Nugssuaq, Svar­
tenhuk Halvø and Ignerit. Hareøen and Ubekendt Ejland are made up exclusively
of rocks belonging to the group.

Age

Early Tertiary, Palaeocene to possibly Eocene.
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Subdivisions

The group is divided into three formations from below in ascending order:
Vaigat Formation, Maligat Formation and Hareøen Formation.

Vaigat Formation

new formation

Volcanic rocks belonging to this formation have earlier been described as 'the
Basalt Breccia Formation' (Noe--Nygaard, 1942), 'the Lower Lava Group' (Dre­
ver & Game, 1948), 'the lower lava formation' (Pedersen, 1973) and 'the lower
basalt series' (Mlinther, 1973).

Name

From the strait separating Disko and Nugssuaq.

Type area

The north coast of Disko between Kuganguaq and Asuk.

Type section

The type section is compounded from two exposures which together make up a
complete succession. The lower part of the formation is exposed at Kugangup ivn­
arta in a section towards point 1090 from an altitude of O to 750 m, and the upper
part is exposed at Manidtlat kugssinerssuat from an altitude of 500 m to 1300 m.
The sections and their locations are shown in Pedersen (1973, figs 8-9, column
VI (lower part) and column IV (upper part».

Thickness

The thickness varies between O and 1.5-2 km on Disko, between O and more
than 1.5 km on Nugssuaq and between O and more than 3 km on Svartenhuk
Halvø. On Ubekendt Ejland the formation is more than 5 km thick.

Lithology

The formation is dominated by picrite basalts in subaerial facies (lava) and in
subaqueous facies (pillow breccias). In the vo1canic pile subordinate sequences of
olivine-poor, aphyric or plagioclase-porphyritic basalts occur. Mildly alkaline
olivine basalts (Disko) and sediment-contaminated volcanic rocks, often with
native iron (Disko and Nugssuaq) are also present.
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Boundaries

The formation overlies unconformably Precambrian metamorphic rocks or Cre­
taceous to Lower Danian sediments. The formation interfingers with sediments of
the Agatdal Formation and the Upper Atanikerdluk Formation.

The upper boundary with the plagioclase-porphyritic basaltic lavas of the Ma­
ligat Formation is sharp on north-eastern and central Disko and on northern
Svartenhuk HalvØ. BIsewhere theboundary, where exposed, is characterized by
alternating sequences of olivine-rich basalts and aphyric or plagioclase-porphyritic
basalts. On northern Disko the boundary is defined as the top of the uppermost se­
quence of thin, olivine-rich lavas typically with segregation veins.

Distribution

The formation covers the greater part of northern Disko, central Nftgssuaq and
southern Svartenhuk HalVØ. Furthermore, parts of HareØen and Ubekendt Bjland
consist of rocks from the formation.

Age

On palaeontological evidence from adjacent sediments (Rosenkrantz, 1970;
Hansen, 1970; Perch-Nielsen, 1973; Jiirgensen & Mikkelsen, 1974) the formation
is dated as Lower Palaeocene.

Maligtit Formation

new formation

The basaltic lavas of the formation have earlier been termed 'the Upper Lava
Group' (Drever & Game, 1948), 'the upper basalt unit' (Rosenkrantz & Pulver­
taft, 1969), 'the upper basalt series' (Mtinther, 1973) and 'the upper lava forma­
tion' (Pedersen, 1970; Hald, 1973). A sequence of interbasaltic sediments on west­
ern Nftgssuaq has been described as 'Ifsorisoklagren' (Ifsorisok layers) by Norden­
skiOld (1871) and Ifsorisok Formation by Koch (1964).

Name

From Maligat, the strait between Disko and Hareøen.

Type area

Nftgssuaq west of the Itivdle valley.
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Type section

The type section is compounded from two exposures. The lower part of the for­
mation is exposed along the north coast of Nugssuaq between Qutårdluk and Kani­
sut and the upper part is exposed along the west eoast between Nilgssilta and
Kangeq.

Neither the boundary with the older Vaigat Formation nor the boundary with the
younger Hareøen Formation is exposed in the type area. Western Nugssuaq has
however been chosen as the type area because of the greater thickness of the for­
mation there as compared with Disko.

Reference sections

The boundary with the Vaigat Formation is well exposed on northern Disko in
the upward continuation of the upper part of the type profile through the Vaigat
Formation (Pedersen, 1973, fig. 8, column IV). The boundary with the lavas of
the younger Hareøen Formation is exposed in a gully above Talerua on the north­
east coast of HareØen.

Thickness

The exposed thickness is 3000 m on Nugssuaq and 1500-2000 m on Disko. In
most places the formation represents the youngest pre-Quaternary rocks of the area.

Lithology

Plagioclase-olivine-augite porphyritic basaltic lavas with tholeiitic affinity domi­
nate the formation; intermediate and acid lavas and tuffs occur in subordinate
amounts. Olivine-rich lavas resembling the flows in the Vaigat Formation are few
and are commonest near the base of the formation. Alkaline, basic intermediate
and acid lavas and tuffs are common on Ubekendt Bjland; elsewhere alkaline rocks
are rare. Sediment-contaminated lavas with native iron are present on Disko.

Sediments belonging to the formation are present at several levels in the lava
pile.

Boundaries

On eastern Disko the lavas from the Maligat Formation have transgressed
beyond the lavas from the Vaigat Formation and cover Danian sediments from the
Upper Atanikerdluk Formation. In central Disko and south-eastem Nilgssuaq
the formation ties directly on Precambrian metamorphic rocks. Also north of Svar­
tenhuk Halvø the formation has a wider distribution than the Vaigat Formation and
covers Cretaceous-Lower Tertiary sediments and Precambrian metamorphic rocks.

The formation represents the youngest pre-Quaternary rocks in all areas except
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HareØen. Here plagioclase-porphyritic basalts from the Maligat Formation are
overlain by sediments and olivine-porphyritie basalts from the Hareøen Formation.
No depositional eontaets are exposed between the plagiodase-porphyritic lavas and
the sediments; an angular uneonformity exists between the former and the olivine­
porphyritie lavas.

Age

No age determination has been published for the Maligat Formation. Probably
the formation is only a little younger than the Vaigat Formation (Palaeocene).

HareØen Formation

new formation

The rocks plaeed in the Hareøen Formation have not earlier been eonsidered as
a separate stratigraphical unit. Sediments belonging to the formation have been
mentioned by e. g. Gieseeke (1910) and Steenstrup (1883). The basaltic lavas are
deseribed by Pedersen (1970) and Hald (in prep).

Name

From Hareøen.

Type area

South-eastem part of HareØen. The lower part of the formation whieh eompri­
ses sediments is only exposed in situ in a gully above the south eoast of Hareøen
5 km west of Niaqua.

Thickness

The maximum thickness exposed is 300 m.

Lithology

Sediments dominated by sandstone and mudstone with eoal seams are overlain
by l-10m thiek pahoehoe or aa lavas eonsisting of olivine-porphyritic transitional
basalt.

Boundaries

The sediments are usually only exposed in landslides and no eontaets with the
Maligat Formation have been found. Above Talerua at the north-east eoast the
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transitional lavas have transgressed beyond the sediments and overlie the lavas
from the Maliga.t Formation with an angular unconformity.

The formation represents the youngest pre-Quaternary rocks on Hareøen.

Distribution

The formation is known only from Hareøen, where it crops out along the south
coast and along the eastem part of the north-east coast excluding the prornontory
Niaqua.

Age

No age determinations have been published, but the formation is believed to be
of approximately the same age as the Maligat Formation.
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