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STRATIGRAPHY AND STRUCTURE OF THE
TERTIARY VOLCANIC ROCKS OF TRE
MARRAlT KITDLIT AREA, NUGSSUAQ

Gilroy Henderson

Introduetion

The volcanic rocks of north-west Nugssuaq are highly faulted. In order to throw
some light on the details of their structure the author undertook detailed mapping
in various parts of Nugssuaq in 1971 and 1972; Marrait kitdlit was one of the
areas investigated.

Marrait kitdllt is situated on the south-west side of the Nugssuaq peninsula 6
km south-east of the mouth of the Itivdle valley.

Stratigraphy

The lowest rocks in the area are Cretaceous-Tertiary sediments exposed in the
north-westem part of the area (fig. 3). North of the delta emerging from the Itiv
dIe valley sandstones and shales of probable Lower Danian age cut by thin ir
regular dykes are faulted against steeply dipping picrite basalt flows, with dips up
to 70° to the west.

South of the delta sandstones and shales whose age is unknown, but which may
be partly Cretaceous, are exposed in four outcrops. In one of these, at the coast,
they are overlain by intensely altered pillow breccia, the contact being a fault
with NE-SW strike and dip 20° SE. FauIt gouge is present at the contact.

A shallow borehole was drilled in these coastal sediments to a depth of 13.73 m;
core recovery was 32 percent. From surfaee to 7.73 m the section cored consists of
dark grey shale. The section below 7.73 m consists of shale intruded by sills. The
sill material has been examined by N. Hald. In the uppermost part of this section
the sills are thin, olive-green and consist of picrite basalt with pseudomorphs after
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Fig. 3. Geological map and cross-section of the Marrait kitdEt area.

olivine phenocrysts in a devitrified, very fine-grained groundmass. In the deeper
part of the section the sills are of grcy picrite basalt, less altered, composed of
olivine phenocrysts (or pseudomorphs) in a groundmass of plagioclase, augite
and opaque minerals. Sulphide mineralisation was found in thc olive-green pierite
basalts and associated shales.
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Fig. 4. Pillow lava cone
in pillow breccia norlh

of Marrait kitdlit.

The volcanic rocks near the contact with the shales are so intensely altered that
it is difficult to ascertain their original naturc. Farther east the vo1canic rocks grade
into grey pillow breccias on the western side of which are green, altered breccias,
which can be een to be altered pillow breccias.

Because of the intense faulting it is not possibie to measure the total thickness
of the pillow breccias in the faulted area, but they are at any rate several hundred
metres thick. an the north slopes of the IDountain PingtlllgUp tunulikavsa, east of
the faulted area, they are at least 500 ID thick. Although the rocks are pillow brec
cias, whole pillows ean be seen at various loealities. The breeeias are generally
olivine richo

Two kilometres north of Marrait Iåtdlit the pillow brcccias contain a conicai
pillowed, highly altered ultrabasic body 40 m high (fig. 4). This cone is considered
to have built up through the ascent of ultrabasic lava to the sea floor where it
consequently formed pillows.

At two localities in the valley upstream from Marrait kitdlit there are intercala
tions of fossiljferous sediments in the vo1canic sequence. The first of these is the
well known Marrait kitdlit layer described by Rosenkrantz (1970), Jiirgensen &
Mikkelsen (1974) and Binzer & Karup-Møller (1974). Immediately to the west of
the major fault which downthrows subaerial basalts against pillow breccias there
is aridge between two branches of the stream and the sedimentary layer outcrops
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Fig. 5. Basalt conglo
merate with fossiiifer
ous iimestone matrix,

Marrait kitdIlt.

on tllis ridge. Very thin flows af highly vesicular subaerial basalts form most af
the west face af the ridge. They are overlain by pillow breccias up to 3 m thick
which pinch out southwards. The Marrait kitdlit layer rests partly on this pillow
breccia and partly on the flows. It is a basalt conglomerate (fig. 5) up to 4 m
thick, comprising about 50 percent basalt boulders in a limestone matrix with
abundant fossils. 1t appears to be a very shallow-water, near-shore deposit, the
limestone having been deposited in interstices between basalt boulders. The lime
stone is also found as an infilJing in a fraeture zone in the underlying flows, which
shows that there were open fraetures on the sea floor at time of deposition.

A similar fossiliIerous zone occurs within pillow breccia about 75 m we t of the
boundary with the subaerial flows upstream from the first locality.

Tbe pilJow breccias are overlain by subaeriallava flow , which form a very thick
sequence east of the area under discussion. At the boundary between the pilJow
breccias and subaerial flows on the western slopes of Ping{Jnglip tunulikavsa there
is a spectacular brown tholeiitic pillow lava with perfectly preserved pillows of
all shapes and sizes, these showing glassy margins (fig. 6).

The subaeliallavas comprise mainly olivine-rich basalt, but at Ol' neal' the base
of the sequence flows of aphyric Ol' nearly aphyric basalt are common. In the
stream 2 km due north af Marrait kangigdllt there are two separate zones of
brownish-grey fine-grained basalt. At the coast south of Marrait kitdllt there is one
wide zone containing these basalts, the sequence being about 120 m thick. Orr the
southern peak of the mountain Pingunguaq pillow breccias are overlain directly
by dense, dark grey, nearly aphyric basalt. Since these basalts form a marker zone at
ar near the base af the subaerial flows this is taken as evidence that the boundary
between flows and breccias is not strongly diachronous in thi particular area.
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Fig. 6. Pillow lava on west side of Pingungfip tunulikavsa.

Structure

The subaerial flows of Pingungup tunulikavså form part of an extensive sequence
whose updip termination cau be traced north-north-east along strike to just south
of the Tunorssuaq valley, a distance of about 20 km. The basalts have an average
dip of 5° to tbe east-south-east. Throughout this stretch of country they are
nearly undisturbed by faulting. Fartber east tbe Iow regional dip decreases until in
central Nugssuaq in the area round Agatdalen the flows are borizontai.

Tbe fauIt system of the Marrait kitdI'it area is initiated with a -S fauIt that
runs beneath the Quaternary deposits in tbe depression between Ping(mgup tunu
Iikavsa and Pingunguaq. Tbe fauIt is exposed over a short interval east of Mar
rait kangigdllt and has a downthrow of at least 750 m to the west (fig. 3).

Farther west a series of NNW-SSE trending fauIts produces numerous repeti
tions of the base of tbe subaeriallavas. Within the individual fault blocks the strike
of tbe lavas is mainly -8 with eastwards dips between 10° and 30°. The dips are
all substantially steeper tban the average dip of 5° to the east-south-east in the
area east of the faulted zone.

Tbe fact tbat the dips of the flows in the faulted zone show such a steepening
compared with the dips of the flows to the east could suggest that the fault planes
are curved and that rotation of the individual blocks bas taken place. In this case
the total displacement caused by the fauIts would be about 1500 m.
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On the other hand, as already pointed out, there is a transition from horizontal
lavas in central Nugssuaq to lavas with 5° dips just east of the fault zone. Ii the
steeper dips in the fault zone are in general a reflection of originally steeper dips
prior to the faulting, the total displacement caused by the faults would be about
2500 m. Whatever the explanation, the total amount of displacement is substantial.

In addition to the system of faults described above, other faults are locally im
portant. In the northem part of Pinglinguaq a system of NNW-SSE to NNE
SSW trending faults has resulted in substantial easterly downthrow of about 300 m
displacement in all. On this particular mountain there is intense faulting and the
exposure is poor, so that it has been difficult to map all the structural details.

A number of cross fauIts of various trends terminate the wedges of subaerial
basalts north of Marrait kitdllt.

For comparison, the base of the 3.2 km/sec layer as determined by seismic re
fraction surveys undertaken by EIder (this report) has been compiled on the same
line of section (fig. 3). This shows an arch with culmination below Marrait kitdllt.
If the various faulted segments are restored to their pre-faulting positions, so that
the base of the subaerial lavas is continuous, the effect is to steepen the arch
considerably. The author has no explanation to offer for the present shape of the
seismic marker as compared with the known surface geology.

One naturally wonders why there is such an abrupt westwards change from a
very quiet type of structure in the area from Pingungl1p tunulikavsa northwards
to the rather violent fault tectonics of the Marrait kitdIit area, with such large
cumulative displacement. The NNW-SSE faults are on trend with a very prominent
fracture system in pillow breccias on the south coast of Nugssuaq. These in tum
have the same direction as a prominent dyke swarm and fracture system mapped
by A. K. Pedersen on Disko. The N-S fault direction is important in the Itvidle
valley fault system to the north of this area. It seems that elements of two im
portant fault systems are present at Marrait kitdlit, which is thus a key area
structurally.
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