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Abstract

Most of the area described consists of quartzo-feldspathic

gneisses with zones and bands of mica schist and pelitic gneiss, amphi

bolite, and a few thin marble and calc-silicate bands. Granitic rocks are

also present, but are of minor importance. A large quartz diorite body is

thought to represent a folded and metamorphosed intrusive sheet. Two

metamorphic complexes are present, a predominantly amphibolite facies

complex and a granulite facies complex. Migmatites are a prominent

feature in some areas of mica schist and pelitic gneiss. At least two, and

probably three, deformation phases are represented. A good correlation

has been established with adjoining areas.
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INTRODUCTION

The area described is situated on the west coast of Greenland

between 680 00' and 69 0 00' N and between 49 0 55' and 530 50' W. It is bordered

on the east by the Inland Ice and on the west by the Davis Strait.

The relief is low to moderate, the highest country occurring in

the north-east of the area, where one peak is 674 m and numerous others

exceed 500 m. A few peaks in the south-east of the area exceed 500 m.

Throughout most of the rest of the area the terrain does not exceed a few

hundred metres in height.

Much of the area is accessible by ship. However, one block of

country is difficult of access, and the central part of this block can only

be reached after a long journey on foot, or by helicopter . This is the country

lying between the fjord Arfersiorfik and Sydostbugt. Part of this is occupied

by an extensive plain known as Lersletten, which is floored by marine

Quaternary clay.

Major glaciers are restricted to two parts of the area. In the

north-eastern part the twin glaciers Alangordliup serrnia and Sarqardliup

serrnia discharge into southern arms of Jakobshavns Isfjord. In the eastern

central part of the area the glacier Nordenskiaids Gletscher discharges

into Tasiussarssuaq, an inland arm of Arfersiorfik. Tasiussarssuaq is

almost completely enclosed, with the result that there is a very strong

tidal race in the narrow outlet Sarfarssuaq. The channel can, however,

be passed by small ships at slack water. At the time of the writer' s visit

the glacier showed little sign of activity.

The mapping was undertaken in the summer of 1966 as part of the

programme for producing 1 : 500000 maps of West Greenland. One day

was spent subsequently in the area at the start of the 1968 season for the

purpose of collecting additional samples. Before the field season commenced

a preliminary photogeological interpretation was undertaken, and during

the mapping all observations were recorded directly on the aerial photos.

The photos proved to be of limited value for interpretation. Although they

were of considerable value in mapping the regional structure, they proved

disappointing when it came to distinguishing the different lithological units.

The rather low terrain that characterizes most of the area has been moulded
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by ice and is covered by lichen. Because of these two factors the individual

lithological units do not usually have a characteristic form and tone on the

aerial photos.

REGIONAL SETTING

The area consists almost entirely of Precambrian crystalline

rocks, which form part of the Nagssugtoqidian fold belt as defined by

Ramberg (1949). Numerous KlAr determinations made on rocks from

this fold belt in recent years (Larsen and MØller, 1968) give very consistent

values, which lie within the range 1650 to 1790 m.y. Ramberg recognized

two complexes within the area, the Egedesminde complex (amphibolite or

epidote-amphibolite facies) and the Isortoq complex (granulite facies). The

Egedesminde complex constitutes most of the area mapped. The Isortoq

complex occupies the south-western corner of the map.

The reconnaissance map by Noe-Nygaard and Ramberg (1961)

of the entire coastal belt from Disko Bugt to south of Godthåb has formed

the basis of all subsequent work in this part of West Greenland, and the

present writer freely acknowledges his indebtedness to this source.

The rocks in the island group extending from Anarssuit to Equtit

kangigdleq, north-east of Egedesminde, formed the subject of a detailed

study by Ellitsgaard-Rasmussen (1954). These rocks were included in the

Egedesminde complex by Noe-Nygaard and Ramberg (1961).

Economic investigations have recently been undertaken in the

central part of the Lersletten areaby Kryolitselskabet Øresund AIS.

Reports on the work are filed at the Survey.

A preliminary account of the reconnaissance mapping undertaken

by the writer is to be found in Henderson (1966).
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LITHOLOGY

The Egedesminde complex

Quartzo-feldspathic gneiss, mainly af granodioritic composition.

is the dominant rock type in the Egedesminde complex. This gneiss varies

considerably in aspect throughout the area. In same localities, e. g. the

Anoritoq peninsula an the east side af Sydostbugt and the area due north

of Christianshåb, it shows very strong compositional banding, which is

due to varying amounts af mafic minerals, both biotite and hornblende

being present. Amphibolite bands are common. Amphibolite lenses are

very abundant in certain areas, where they occur in broad zones (e. g.

Tasiussarssuaq and Qardlutoq in the inner part af Arfersiorfik fjord). In

future detailed mapping these zones will probably be useful in outlining

the regional structure. Agmatite is restricted to a few localities, the best

development being around Akugdllt in Sydostbugt.

In same places the gneiss only shows weak to nebulitic banding,

and is locally homogeneous. Much of the gneiss forming the peninsula

north of Laksebugt is af this type.

Banded gneiss with lit-par-lit banding is developed in parts af

the area south and west af Ikamiut.

In the inner part af Arfersiorfik a zone af basic gneiss of a type

not found elsewhere in the area was encountered. This is a hornblende

gneiss rich in microcline. It contains numerous pegmatites.

Augen gneiss occurs in ane area in the northern part of Lersletten.

In same places the foliation disappears, the rock being a dark granadiarite

with randomly oriented feldspar megacrysts, same af which are euhedral.

Belts of mica schist and pelitic gneiss are prominent in the area

around Sydostbugt. They form concordant layers in the quartzo-feldspathic

gneiss, and are often associated with zones of strongly banded gneiss (e. g.

around Christianshåb). The schists contain quartz, plagioclase, biotite,

muscovite, sillimanite and garnet. The proportions of the minerals vary,

however, from place to place, and one or more of these minerals may be

absent. Pelitic gneisses in the northern part of the bay Nivap pa and south

af Ikamiut were found to contain potash feldspar in varying amounts, as

well as plagioclase.
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Fig. l. Layered migmatite. Mica schist with 1cnticular pegmatoid seams.

South-west of Ikamiut. (GR. 04.05.1966.)

A characteristic feature of the schists and pelitic gncisscs in

many places is the presence of numerous bodies of quartzo-feldspathic

rock, ranging in charact r from pegmatite to leucocratic gneiss. The

resulting mixed rock has the character of a migmatite. These bodies are

generally concordant and range in size from smalllenses (fig. l) to sheets

of considerable lateral ext nt and a thickness of a metre or more (fig. 2).

In places they earry garnets, and felted masses of sillimanite are promi

ment in pegmatite lenses in schists and pelitic gneisses along the southern

side of Sydostbugt.
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Fig. 2. Layered migmatite. Pclitic gneiss with pegmatoid sheets. South

west end of Kangilinaq peninsula. (GH. Ol. 09.1966.)

The abundant presence of pegmatites in schists in this area has

aiready been noted by Ramberg (1956, fig. 6 and pI. l, figs. l and 2).

Amphibolite bands, some of which are thick, occur in association

with the schists around Sydostbugt. These contain pegmatites in places,

but the proportion of pegmatite is less than it often is in the schist; the

intimate association between pegmatite and foliation seen in the schists

is lacking in the amphibolite, where lhe pegmatites are more random in

their occurrence. Ramberg (1956, pp. 189-90) remarks, "In contrast to

the crosscutting pegmatites which are. typical of amphibolites and other

basic rocks, most pegmatites in the mica schists are conformable, lenti

cular or pinching and swelling bodies .... ". He illustrates this with a

sketch (fig. 6) ol' an area on the southern side of Laksebugt.

Marble and calc - silicate bands occur in the peninsula south of

Christianshåb. Thcse are thin. A scction across one limb of a closure
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inland from Kangerdluluk gave a total thickness of about 30 m of very

variable impure marble and calc-silicate rocks, with hornblende, tremolite

and diopside.

The schists that form the two schist belts north of the lake

Umataussap taserssua clearly have a somewhat different bulk chemical

composition from the schists around Sydostbugt. At severallocalities

along these schist belts zones of light-coloured schist with cummingtonite

were observed. One other occurrence of cummingtonite was found in schists.

This was in light-grey schists associated with a narrow zone of metasedi

ments consisting of marble, calc-silicate rocks and various schists on

the eastern end of the island of Manitsoq, north of Egedesminde.

At the southern end of a group of hills occurring between Sydost

bugt and the western end of Tasiussarssuaq there is a zone of schist and

amphibolite situated along strike from the northernmost of the two schist

belt referred to in the preceding paragraph. The southern face of the outcrop

consists of white quartz-plagioclase-microcline-biotite-muscovite schist,

which contrasts strongly with the black amphibolite band immediately to

the north. The amphibolite is succeeded northwards by a narrow zone of

pelitic schist with staurolite, sillimanite and garnet. This was the only

locality in which staurolite was found.

Schists with a mineral assemblage similar to that of the schists

around Sydostbugt are fairly common in the western part of the map. They

are, however, rather thinly developed in this area. The associated amphi

bolite bands are numerous, and in places are very thick, so that they are

much more prominent than the schists here.

Bands of schist and amphibolite are common in the inner part of

the fjord Arfersiorfik. Some of these are clearly of considerable lateral

extent. The continuation of the three bands mapped on the north-east side

of the inner end of the fjord can be traced along the southern side of the

fjord to the west. The northernmost of the three bands on the north-east

side of the fjord comprises a variety of rock types: garnet-biotite schist,

impure marble and calc-silicate rocks, and amphibolite. Westwards down

the fjord this is represented by two bands consisting of garnet-biotite

sillimanite schist, amphibolite and minor calc-silicate horizons. The

two bands are separated by a zone of banded gneiss.
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Granitic rocks occur in various parts of the area. Most of the

island of Manttsoq is composed of granite, in places with porphyritic

texture. West of the locality Qaersulik in the western part of Lersletten

there is a hill that was visited mainly because the aerial photos suggested

the presence of a large fold here, with closure to the east. Much of this

hill is composed of granitic rocks, which range from medium-grained

granite with no foliation, except for a slight dark streakiness locally,to

weakly banded granit ic gneiss, the weakly banded rocks being found mainly

along the outer margin of the body, which is bordered by schists. The few

measurements obtained suggest that there is a fold here, but it is much

less impressive than would be expected from the photos.

An extensive concordant and folded sheet composed of granitic

rocks occurs in the western part of the bay Nivap pa in western Sydost

bugt. an the southern side of the bay the granitic rocks are in contact

with amphibolite. Close to the margin the rock is a weakly banded granitic

gneiss, which passes into a faintly foliated granite farther away from the

contact. an the northern side of the bay also, the rocks range from granite

to granitic gneiss.

Occurrences of granitic rocks were noted to the north-east of

Kangatsiaq, on the islands of Oqaitsut and Arqitsoq, and south of Christians

håb. At all these localities the rocks showed foliation to a greater or less

degree.

Granite collected by Giesecke (1910) from the island of Akunaq

was shown by Noe-Nygaard (1944) to be typical rapakivi granite.

The present writer did not examine this island in detail, and

cannot therefore state whether or not rapakivi granite occurs in situ here,

but it could benoted that no rapakivi granite was observed in outcrop

anywhere else in the area mapped.

A large folded quartz diorite body dominates the inner part of

Arfersiorfik, in the south-eastern corner of the map. an its northern

side it is in contact with the hornblende gneiss rich in microcline mentioned

previously. Dips in the vicinity of the contact on each side of the fjord

range from moderate to steep north-north-west to vertical. From here

southwards as far as the innermost part of the fjord, south of the present

map, the body forms the highest structural unit and rests on a light

coloured quartzo-feldspathic gneiss.
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The central part of the body is completely homogeneous, apart

from the presence of numerous dark lenses and schlieren. There is no

foliation to be seen at all, and in the field the rocks in this area have a

definite igneous appearance.

Only one sample (88024) is available from this part of the body.

It consists of a hypersthene-bearing quartz diorite with part of a dark

lens. The host rock consists mainly of plagioclase, hornblende, quartz,

hypersthene and biotite. The hypersthene shows replacement by tale,

tremolite, green hornblende and ore. The grain size of the constituent

minerals varies, but many of the plagioclase grains are from a millimetre

up to several millimetres in length. ane grain is over 5 mm long. ane

hypersthene grain is 5 mm long. The host rock has thus a rather coarse

appearance. The dark lens consists of amphibolite. Diopside is present,

but is subordinate to hornblende in amount. There are a few large grains

of hypersthene. The lens is mainly fine-grained, the grain size of most

of the minerals being well below 1 mm.

The marginal part of the body varies in character. Due north of

the headland with the height point 320 m on the north side of the fjord,

much of the rock is homogeneous, but there is some weak compositional

banding on the headland itself. West of the bay Qilalugkat kangerdluat,

quartz diorite with smal1 mafic lenses passes down into a dark gneiss

with compositional banding and garnet clusters up to several centimetres

across, which in turn overlies garnetiferous biotite gneiss with quartzo

feldspathic lenses. an the eastern side of this inlet the section southwards

across the smal1 peninsula comprises dark gneiss, some with garnet,

banded gneiss, some of which is light grey, and a thin garnet-biotite

schist band. The bands of dark gneiss are so similar to much of the rock

forming the margin of the body elsewhere that this varied zone has been

mapped as part of the quartz diorite body. an the south side of the peninsula

the dark rocks overlie a very light-coloured quartzo-feldspathic gneiss.

Compositional banding was observed in several sections across

the marginal part of the body examined to the south of present map. In

one of these sections a zone of dark garnetiferous gneiss with a thin schist

band was seen a considerable distance above the base of the body. The

rocks between this zone and the margin are banded to homogeneous dark

rocks, which clearly belong to the main body.
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Several thin sections of samples from the quartz diorite body

were cut, but the only sample with hypersthene is that from the central

part of the body on the north side of the fjord. In others the mafic

minerals are hornblende, biotite, and in one sample (88025), cumming

tonite, which is partly replaced by, and intergrown with, green hornblende.

All of these are from points c10ser to the margin of the body than the

hypersthene-bearing sample.

At many localities a thin band of garnet-biotite schist marks the

contact between the quartz diorite and the underlying light-coloured gneiss.

This body is probably a continuation of the diorite body mapped

in the Agto area south-west of the present map (Jensen, 1968). It is

considered to have been a thick, very extensive intrusive sheet, which

has undergone folding and metamorphisism. The centre of the body has

c1early been more resistant to the metamorphism than the margins.

The Isortoq complex

Quartzo-feldspathic gneiss, mainly of quartz dioritic composition,

is the dominant rock type in the part of the Isortoq complex that is repre

sented on the present map. When viewed from a distance this gneiss is

brown in colour, in contrast to the light-grey granodioritic gneiss of the

Egedesminde complex. The difference is also visible in hand specimen,

gneiss from the Isortoq complex commonly being light brown, with a

granular appearance.

The gneiss often shows a strong compositional banding. Amphi

bolite bands and lenses are common, and in some places are very abundant.

The boundary between the two complexes is transitional, and

c1early cuts across the regional structure. The boundary shown is based

on the boundary on the map by Noe-Nygaard and Ramberg (1961), with

minor modifications.

A prominent feature of the rocks in the western part of the island

of Qorsungnitsoq is the presence of zones of light-coloured often lit-par-lit

banded gneiss, which are intercalated with darker banded gneiss. These
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lit-par-lit gneisses are rich in microcline. The brown gneisses of the

Isortoq complex are typically devoid of potash feldspar as independent

grains (see Ramberg, 1949, p. 321 and 1951 p. 30). They do, however,

contain very small or even minute amounts of potash feldspar. In order

to make this more readily visible a number of thin sections were etched

over 38-40 % hydrofluoric acid and then treated with sodium cobaltinitrite,

which stains potash feldspar yellow. It could then be seen that the potash

feldspar is locally present along grain boundaries. It ean also be seen

replacing plagioclase on a very smal! scale.

Two thin sections were cut of samples from a zone in gneiss on

western Q6rsungnitsoq. The gneiss here is a banded gneiss similar in

appearance to the banded gneisses commonly found in the Egedesminde

complex, but has bands of a granular gneiss that are reminiscent of

gneisses of the Isortoq complex. A thin section of a sample from a granular

gneiss band (88006) shows a quartz dioritic gneiss with hornblende and

diopside. A very small amount of microcline is present as a seam between

the boundary of a quartz grain with plagioclase grains, and is clearly

secondary. A section of a sample of the main gneiss type (88007) shows

microcline present as discrete grains forming an essential part of the rock.

The microcline is subordinate in amount to plagioclase.

Although many thin sections were cut of samples from the brown

gneisses and basic bands in them, only a few of these were found to contain

hypersthene. The mafic minerals are mainly green hornblende, diopside

and biotite. The main features that distinguish the rocks in this part of the

Isortoq complex from the gneisses of the Egedesminde complex are 1)

the brown colour, visible both in outcrop and in hand specimen and 2) the

composition, which is quartz dioritic.

A feature of several thin sections of rocks from the south side of

the island of Qorsungnitsoq is the presence of some unusually large zircon

crystals, which sometimes show zoning. One zoned zircon measures 0.16

x 0.10 mm (thin section 88011).
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Metadolerites and discordant amphibolites

Several bodies of metadolerite and discordant amphibolite were

found in the eastern part of Sydostbugt. All of these are toa small to be

represented on any but a large-scale map. Their position is, however,

shown on the present map.

Metadolerites were found on the southern side of the Kangilinliq

peninsula, on the eastern end of the island of Akugdlit and a small island

in the channel to the east, and on a small island on the north-west side of

Sardlat island. The form of the bodies varies. That on Kangilinaq is a sub

circular body about 40 m in diameter. The metadolerites on the island

east of Akugdlit form a number of disconnected bodies, aligned in such a

way as to suggest very strongly that they are represent a broken-up dyke,

with NW trend. The metadolerite on the island near Slirdlat forms a dyke.

In their central part these bodies are composed of a compact, dark

rock with a distinct igneous appearance. There are occasional veins of

quartz or pegmatite. In places the marginal rock is distinctly finer-grained

than the central part. Some of the marginal rock shows a foliation parallel

to the contact. At some places there is adiscordance between the margin

of the body and the foliation in the surrounding gneiss, but at many places

there is concordance. The margin of one of these bodies on the eastern

side of Akugdllt shows clear evidence of strong deformation, and much of

the concordance seen is probably a secondary feature.

Thin sections of samples from the central part of some of these

bodies show that the rocks are fine-grained garnetiferous metadolerites,

with grain size mainly below 1 mm. Some of the sections show well

preserved relic igneous texture (see fig. 3). Some of the original plagio

clase grains remain as cloudy, in places seriticized, laths with corroded

outlines, sometimes forming a network, the interstices of which are filled

with green hornblende derived by alteration of pyroxene, but in other

places the plagioclase is present as aggregates of recrystallized grains.

Garnet is prominent, forming up to about 5 "!o of the rock, and is concen

trated in the plagioclase.
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Fig. ::l. Garnctiferous meladolerite from south

side of Kangilinaq peninsula. Note the well pre

served igneous texture. GGU sample 87941.

Daylight. x 14. (Photo: H. Micheclsen. )

Thin sections (87937, 87938) of the fine-grained rock from the

margin of a body on the island east of Akugdllt show that this rock has

completely recrystallized, and that the small grain size is not a direct

reflection of chilling in the marginal zone. The ro k shows adistinet

foliation parallel to the margin. It may well be that the small grain size

is partly or wholly the result ol deformation followed by recrystallization

of the marginal rock. Whether or not the present grain siz could to some

cxtent reflecl reerystallization of rocks that were originally finer-grained

because they were siluated in a ehilled marginal part of the intrusion cannot

be statcd.

The Sydostbugt metadolerites originally crystallized under normal

magma tic condilions (the relic texture is evidence of this) and have sub

scqucntly been metamorphosed, with deformation and recrystallization af

thc marginal part and partial recrystallization and formation af garnet in

thc cenLr'al part.
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Discordant amphibolite sheets were observed in the southern part

of the island of Qeqertasugssuq. The sheets are all les s than 1 m thick.

They are completely discordant to the banding in the gneiss and also eut

pegmatites. They are not themselves cut by any veins.

A thin section of a sample (87940) from one of these sheets shows

the rock to consist mainly of hornblende and plagioc1ase, with subordinate

biotite and ore. The rock has a strong directional fabric and there is no

trace of any relie igneous texture.

Lamprophyre dyke

One lamprophyre dyke, the only one of its kind in the entire area,

was found on the coast to the north-east of Jakobsholm island. Its position

is shown on the map. The dyke, which shows an echelon deve10pment, cuts

gneiss with amphibolite and pegmatite. It is not itself cut by later veins.

Its maximum width is 10 cm.

The dyke has a fine-grained margin a few millimetres in width,

which is light green in colour. In thin section (87921) this marginal part

ean be seen to consist mainly of a mosaic of untwinned orthoc1ase with a

patchy extinction and diopside grains, with subordinate amounts of apatite

and sphene. There are a few grains of hornblende. Most of the grains are

in the size range 0.1 - 0.5 mm. The part away from the margin contains

hornblende, which is strongly pleochroic in shades of green to light brown,

biotite, carbonate, an unidentified brown pleochroic biaxial mineral, diop

side and orthoc1ase. The hornblende is highly poikilitic and individual

grains are up to several millimetres across. The orthoclase is interstitia1.

Apatite is abundant. Sphene is common, and there are grains of yellow

pleochroic epidote. The section shows an increase in grain size from the

marginal part inwards, the incoming of hornblende in quantity in the zone

immediately adjacent to the margin being coincident with a marked increase

in grain size. The texture of the zone away from the margin is not a normal

magmatic texture.

A section from the centre of the dyke (87923) has the same mineral

assemblage as the part away from the margin in the section described

previously, except that carbonate is not present. The rock is strongly
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inhomogeneous. In part it is fine-grained and consists of untwinned ortho

clase with a patchy extinction and 2Va ranging from 61 0 to 68 0
, diopside,

abundant apatite, and sphene. Other areas consist of aggregates of diopside

with some sphene, and interstitia1 aggregates of orthoclase with abundant

apatite. Some areas are rich in hornblende, which is extremely poikilitic.

This section does not show anormal magmatic texture either; the texture

is more like the texture of some metamorphic rocks.

The potash feldspar was separated. Diffractometer analysis by

J. RØnsbo confirmed that it is monoclinic . Optical spectrograph analysis

by H. Bollingberg showed that the Na20 content is about 2 per cent, which

corresponds to about 10 per cent albite.

In the field the dyke ean be seen to be undeformed and, as mentioned,

it is not cut by any later veins, but itself cuts gneiss with pegmatite.

Although the texture is clearly not a normal magmatic texture it cannot

be shown that the dyke has recrystallized. The rock may be a magmatic

rock that has crystallized under unusual conditions. It may be that detailed

mapping wil! revea1 the existence of more dykes of this type in the area.

In the meantime, the one smal! dyke found must remain as an interesting

curiosity.

Dolerite dykes

Several dolerite dykes, possibly of Tertiary age, were observed

in the area. In addition to these, there is an unusual composite globule

dyke which has been described by Ellitsgaard-Rasmussen (1952). The

peculiar texture of this dyke indicates crystallization under special condi

tions, possibly in the presence of water. It has however, the mineralogical

composition af a dolerite and has been grouped together with the dolerite

dykes. It has a N-S trend and a maximum width of over 50 m at the northern

end, and ean be traced from west of Akunaq in the north to the southern

side of the entrance to Arfersiorfik in the south.

A dolerite dyke with a maximum width of 15 m and E- W trend

was traced from the west side of the bay Orpigs5q to just north of the
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settlement of Akugdlit. In thin seetion (87931) it ean be seen to be a fine

to medium-grained rock with a subdoleritic texture. Laths of zoned plagio

clase up to 3 mm in length form a network enclosing aggregates of pyro

xene grains, the individual grains usually being less than 1 mm across.

Two pyroxenes are p:resent. Zoned augite is the predominant pyroxene,

but many of the augite grains are moulded on partly alter ed pigeonite

with 2V=00 or very close to 00
• Grains of Fe-Ti oxides occur throughout

the section. There is a small amount of interstitial quartz present.

A dolerite dyke, also with E- W trend, and a width of 8 m euts

the southern tip of the island of Sardlat, south-west of AkugdUt.

ANNE-trending dolerite dyke oecurs at Manermiut, in the west

of the area, and farther north a dolerite dyke with a NNW trend cuts across

a promontory on the south-west end of the island Qarajugtuaraq.

STRUCTURE

At least two, and probably three, deformation phases are repre

sented in the area.

Evidence in support of the existenee of an early system of tight

folds ean be seen in the inner part of Kangersuneq fjord. The outerop

pattern of the intercalated schists and gneiss in this area suggests strongly

that a later system of upright to steeply inclined folds with NE-trending

axial planes has been superposed on a large tight fold with closure towards

the head of the fjord and an axial plane that originally dipped gently east.

A large tight fold is visible in the cliffs on the north side of the

fjord in the middle of a wide schist belt. The trace of the axial plane of

this fold on the cliffs shows a very gentle dip upfjord. The geometry of

this fold is not known, but plotting of the trace of the fold on a map makes

it clear that it cannot belong to the main phase of deformation, which in

this area is represented by upright to steeply inclined NE-trending folds.

It could well belong to the earlier folding postulated in this area.
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Fig. 4. Eastern end of Akuliaruserssuaq peninsula.

Fig. 5. Close up of part of coast section in fig. 4. Light shading: areas

of highly migmatitic pelitic gneiss and mica schist. Dark shading: amph

ibolite. Unshaded: pcgmatoid bands and bands of leucocratic gneiss. ote

contrast in fold style between the northern and southcrn parts of the

section. (Drawn from colour transparcncies.)
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The map shows that the area as a whole is dominated by trends

lying mainly between NE and E-W. The elements giving rise to this strong

structural grain are discrete bands, mainly mica schist and amphibolite,

and compositiona1 banding in the gneiss. The trends are the result of the

main phase of deformation.

In parts of the area this deformation phase is expressed by upright

to steeply inclined folds, with axial planes trending between NE and E- W,

and plunges that are gentle to moderate in amount. The style of the folding

is clearly seen in two areas, the Ikamiut area and the peninsula south of

Christianshåb.

Figs. 4 and 5 show the style of folding at the end of the peninsula

Akuliaruserssuaq south of Ikamiut. The rocks involved in the folding are

quartzo-feldspathic gneiss, pelitic gneiss, mica schist and amphibolite.

The central part of the peninsula consists mainly of pelitic gneiss and mica

schist, with minor amounts of amphibolite. The rocks in this part contain

abundant folded pegmatoid and leucocratic gneiss bands, which in places

consitute more than half of the rock (see fig. 6). The quartzo-feldspathic

gneiss is also migmatitic, but the migmatite is of a more diffuse type.
o

The folds here plunge due W at 10 . As can be seen from the sketch the

inter-limbangles of the major folds vary, the folds ranging from open to

tight, and there is a considerable difference in the dimensions of the fold

profiles.

The rocks in the peninsula south of Christianshåb have been

strongly folded. ane major fold, the fold at the head of the inlet Kangerd

luluk, is isoclinal. The schists at the south-western end of the peninsula

have abundant minor folds in them (see fig. 7). They contain numerous

pegmatites, which in places are rodded, the axes of the rods being parallel

to the fold axes, which have a low to moderate plunge NE in this area.

The fjord system Kangersuneq -Orpigsoq straddles folds plunging

NE to E and comprising, from north to south, an antiform, a synform and

an antiform. It is clear that the folds here are of open type, with large,

but varying dimensions.

It seems that while the folds associated with this main deformation

phase have certain features in common, there are also important differences.

They all have steeply dipping to vertical axial planes and axial plane trends

lying between NE and E-W, but the dimensions and inter-limb angles vary

considerably.
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Fig. 6. Folded migmatite. Dark bands are biotite amphibolite. Grey bands

are biotite gneiss. Note banding in the leucosomes. East end of Akuliaruser

ssuaq peninsula. (GH. 03. 08.1966.)

Although the complete structural pattern of this main phase of

deformation will only emerge after detailed mapping, enough evidence has

been obtained to show that it would be incorrect in this area to refer to it

as a folding phase alone. This is important because of the structural pattern

that is emerging from th agssugtoqidian fold belt as a whole as aresult

of the compilation work for the 1 : 500 000 map of West Greenland at present

being undertaken by A. Escher . In the Egedesminde-Christianshåb area
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Fig. 7. Rodding in migmatite. trong1y fo1ded mica schist with pegmatoid

rods. South -west end of Kangilinaq peninsu1a. (GH. Ol. 07. 1966. )

there are certainly many large and small folds associated with this

deforma tion, particularly in the arca around Sydostbugt, but there are

extensive tracts of country in which there are no major folds. It is possibie

to sail from the channel Sarfarssuk in the inner part of Arfersiorfik fjord

to the northern side of Tasiussarssuaq without seeing one major fold, and

no major fold is visible on the aerial photos of the whole of this area except

for a single fold affecting an amphibolite band at the inn r end of the fjord

Qard1utoq. This area consists main1y of granodioritic gneiss, but this is

often well banded, and therc are several amphibolite bands. Any large

scale folding should thus be readily discernibie both in the field and on

aerial photos, but this area is obviously lacking in the sort of folding

characteristic of the area farther to the north. The strikcs range from
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ENE to ESE and the dips are mainly moderate northwards in the whole of

this tract of country.

Another type of expression of this main deformation phase can be

seen in the fjord Amitsuarssuk west of Ikamiut. The rocks here consist

of granodioritic gneiss with mica schist and amphibolite bands on the north

side of the fjord and amphibolite bands and lenses on the south side. Minor

folds are present and plunge gently WSW. Along part of the southern side

of the fjord the gneiss shows large-scale linear structures, whose axes are

are parallel to the axes of the minor folds. These linear structures are

expressed on the aerial photos by lineaments.

Mineral lineation due to preferred orientation of hornblende

crystals was observed at several places in the quartz diorite body in

Arfersiorfik fjord, but was not seen in the part of the body where hyper

sthene is still preserved. Insufficient measurements were obtained to

enable its significance in terms of the regional structure to be assessed.

In the southern haH of the map there are a number of Z-shaped

folds that have resulted in a dextral shortening of bands along trends

ranging from ENE to ESE. The most striking example is the large fold

in the area eas t of the fjord Tunorssuaq. This fold is very clearly expressed

by amphibolite in the gneiss. The main fold is Z-shaped. The northern

closure faces E and plunges E. The southern closure faces W. Dips in the

gneiss west of the closure suggest a gentle plunge E, but dips at the contact

of the gneiss and amphibolite at the closure are vertical. A subsidiary fold

is developed on the northern flank of the main fold. This also expresses

a dextral shortening.

The fold affecting the western end of the amphibolite band east

of the fjord Qardlut5q is also Z-shaped, as is the large intrafolial fold on

the southern side of the island of Q5rsungnitsoq. It is possibie that the

form of the amphibolite along the southern side of Arfersiorfik fjord is

the result of a dextral shortening. One major fold affects amphibolite in

this area, but insufficient work has been done to elucidate the details of

the structure here.

The evidence given suggests that a shear element has formed part

of the main deformation phase in the southern haH of the map.



25

Evidence proving the existence of a late deformation phase can

be seen south of Amitsuarssuk fjord. In this area a late fold has been

superposed on folds associated with the main deformation phase, with the

result that a typical eye fold has been formed. The existence of this late

folding has only been proved by regional mapping, and its geometry is not

known. However, the form of the eye fold suggests that the late fold has a

NW -trending axial plane.

The folding associated with the main deformation phase here is

clearly complex and the detail s have not been ful1y worked out. However,

it is clear that there are isoclinal folds present on the southern side of

the eye fold.

Only a few major faults were found in the area, but because the

area was mapped rapidly and the different lithological units could not be

followed readily on the aerial photos it is likely that faults are more

numerous than suggested by the accompanying map. Some NNE-trending

wrench faults were observed in the area west and south-west of Ikamiut.

One of these, on the southern side of the bay Nivap pa, was proved to have

a sinistral displacement of about 500 m.

At two places evidence was found of repeated movements along

faults. East of the inner part of Arfersiorfik fjord, south of the locality

Eqalugarssuit taserssue, light-coloured quartzo-feldspathic gneiss is in

contact with darker rocks forming part of the extensive quartz diorite

body. The contact lies in a linear depression trending approximately E-W

and is not exposed, but on the south side of the depression the melanocratic

rocks are veined by pseudotachylite, so that there is no doubt that the

depression marks a fault. There are two generations of pseudotachylite.

Early pseudotachylite veins have been folded and cut by later veins, which

are not fold ed.

A short distance to the north of the end of Kangerdluluk a NNE-trend

ing fault with a steep ESE dip cuts gneiss. There is considerable crushing

along the fault and some pseudotachylite is present on the west side. A

pegmatite has been emplaced in the crush zone. The margins of the pegma

tite are crushed, but the centre is cohesive. There have probably been two

periods of crushing here, separated by pegmatite emplacement. A smal1

amount of superficial chrysocol1a mineralization was observed in the rocks

of this area.
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METAMORPHISM

Metamorphic facies

The main rock type in the Egedesminde complex is a gneiss of

granodioritic composition, in which biotite and hornblende are the mafic

minerals. Three main lithlogical types occur as bands in this gneiss:

mica schist and pelitic gneiss, amphibolite, and marble and calc-silicate

rocks.

The mica schists and pelitic gneiss round Sydostbugt are charac

terized by the following minerals: quartz, plagioclase, biotite, muscovite,

garnet and sillimanite. One or more of these minerals may be lacking at

individuallocalities, but these minerals are widely distributed in these

rocks. In the northern part of the bay Nivap pa and south of Ikamiut, potash

feldspar was found in addition to plagioclase in pelitic gneisses associated

with the mica schists of this region. At a few localitiessouth of Sydost

bugt cummingtonite (Guinier analysis by O. V. Petersen showed this to !Je

a manganiferous variety) is present in the schists. At one locality mica

schists with staurolite and sillimanite were found (87991). The staurolite

occurs as porphyroblasts showing poikiloblastic texture and the sillimanite

occurs as large fibrous aggregates. The two minerals appear to be stable.

Thin sections 112812 and 112813 of samples of pelitic gneiss from the

southern side of the island of Anarsungnikat in the northern part of Nivåp

på proved to contain smal! amounts of kyanite in addition to fibrous silli

manite, but it was not possible to determine the stability relations of

these two minerals.

The amphibolites contain hornblende and plagioclase as the main

minerals, but garnet, diopside, epidote and biotite occur in places. Quartz

is also present in some of the amphibolites.

Tremolite, diopside and hornblende are found in the marble and

calc-silicate bands.

The assemblages described show that the rocks have undergone

amphibolite facies metamorphism. If the assemblage that is so wide

spread in the schists round Sydostbugt is stable, the coexistenee of
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muscovite and sillimanite would indicate a facies series where the

operating pressure has been lower than in the Barrovian-type facies series

(see Winkler, 1967, p. 112). The coexistence of staurolite and sillimanite

in schists at one locality would also fit in with this concept. It can there

fore be said that, in areas where diagnostic assemblages are present,

the assemblages are indicative of the middle of the amphibolite facies,

but also suggest an intermediate facies series with lower operating pressures

than those in the Barrovian type of metamorphism.

The main rock type in the part of the Isortoq complex examined

by the writer is a gneiss of quartz dioritic composition. Bands and lenses

of amphibolite are common in the gneiss. The main differences between

this gneiss and the gneisses of the Egedesminde complex are 1) the brown

colour, visible both in outcrop ånd in hand specimen, 2) the mineralogical

composition - the rocks are quartz dioritic - and 3) the presence of hyper

sthene in some bands. The presence of hypersthene shows that these brown

gneisses have originally crystallized under granulite facies conditions, but

the reason for the apparent scarcity of this mineral is not known. In most

of the samples sectioned green hornblende, diopside and biotite are the

mafic minerals present. There are two possible explanations for this:

1) the bulk composition of the rocks may have been unsuitable for the

widespread development of hypersthene, or 2) hypersthene may have

originally been more abundant and its relative scarcity may reflect some

downgrading of these gneisses. Windley (1966) describes areas in southern

West Greenland where there has been widespread retrograde metamorphism

of granulite facies gneisses.

The boundary relations between the Isortoq and Egedesminde

complexes have already been referred to. Characteristic of the boundary

area on the northern side of Arfersiorfik fjord is the presence of zones

of light-coloured, often lit-par-lit banded gneisses, which are intercalated

with the darker, brown gneisses. These light-coloured gneisses are rich

in microcline.

The part of the Isortoq complex visited by the writer seems to

be all a marginal zone. In view of this no attempt.will be made to reach

a conclusion on the reasons for the phenomena just described; more work

would be required on the complex as a whole.
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Migmatites

Migmatitic development is very characteristic of much of the

schist and pelitic gneiss in the area around Sydostbugt. With the object of

studying the mineralogy of these migmatites, the writer collected a number

of samples during a brief visit to the area in 1968. Samples were collected

from the paleosomes and from the neosomes. In order to facilitate the

identification of potash feldspar, all thin sections and hand specimens

were etched and then treated with sodium cobaltinitrite.

The localities examined were two small islands in the north of

the bay Nivap pa, Anarsungnikat and Sagdlerssuaq, and the eastern end

of the peninsula Akuliaruserssuaq, south of Ikamiut.

The rocks on Anarsungnikat consist of pelitic gneiss with numerous

leucocratic seams. Quartz, feldspar, garnet, biotite, muscovite and silli

manite ean be identified in the outcrop and the last three of these minerals

were seen to occur together in one band. The samples from this island

comprise almost entirely material from the paleosomes.

A thin section of one sample (112811) shows pronounced retrograde

effects. Brown biotite shows all stages of alteration to a chlorite with a

neutral colour. In part of the slide the chlorite is closely intergrown with

potash fe1dspar. Both minerals are clearly replacing biotite, but chlorite

unassociated with potash feldspar is also found. Sphene occurs in these

intergrowths in places; it has irregular outlines and is of secondary

origin. There is partial replacement of plagioclase by potash feldspar

and sericite; the two minerals are closely associated. In one plagioclase

crystal the replacement has proceeded along the twin lamellae. Potash

feldspar also forms a vein cutting across the section. The potash feldspar

has a very patchy extinction and does not show the cross-hatched twinning

often seen in microcline. Muscovite is present, but is subordinate to total

chlorite and biotite in amount. It appears to be stable. Tourmaline is a

prominent accessory mineral. There are minor amounts of opaque

material and apatite.

Another sample from this island (112812) is of a pelitic gneiss

with garnet, sillimanite and biotite. The hand specimen contains a thin

(1 cm) leuococratic seam in which partial replacement of plagioclase by
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potash feldspar can be seen. In thin section the biotite shows partial

alteration to chlorite, but the alteration is much less advanced than in

the other section. Some partly altered biotite flakes have associated potash

feldspar. The plagioclase in this rock is relatively fresh, with only inci

pient replacement by sericite and potash feldspar. Typical cross-hatched

twinning is not shown by the potash feldspar. Muscovite is present in

very minor amounts. Sillimanite is present in the form of fibrolite in part

of the slide. There are a few grains of garnet. Tourmaline, zircon, opaque

material and apatite are minor constituents.

Both sample 112812 and sample 112813 of a pelitic gneiss from

the same locality proved in thin section to contain small amounts of kyanite

in addition to fibrous sillimanite, but it was not possibIe in these sections

to determine the stability relations of the two aluminosilicates.

A sample (112814) was col1ected from a garnetiferous pelitic

gneiss on the western end of the island of Sagdlerssuaq. The sample has

a pegmatoid band with tourmaline crystals. The thin section covers the

boundary between the pelitic gneiss and pegmatite. The pelitic gneiss

consists mainly of quartz, plagioclase, biotite and .garnet. A small amount

of muscovite is present. Tourmaline and apatite are accessory minerals.

The biotite is relatively fresh, but there is local chloritization. Plagio

clase shows some replacement by potash feldspar and sericite; in one

grain replacement has pr?ceeded along twin lamellae. The potash feldspar

does not show cross-hatched twinning. Garnet is present as porphyroblasts

with poikiloblastic texture.

The pegmatoid part consists of quartz and plagioclase. The zone

adjacent to the pelitic gneiss is quartz-rich, and consists of a mosaic of

quartz grains showing strain extinction. The plagioclase shows slight

sericitization unaccompanied by development of potash feldspar.

A second sample (112815) from the same area consists of garnet

iferous pelitic gneiss with a pegmatoid lens. A thin section was cut of

the pegmatoid part. This consists largely of quartz and plagioclase, with

subordinate biotite (partly chloritized), muscovite and garnet. Tourmaline

is present as an accessory mineral. The plagioclase shows some seri

citization and there is some replacement by saussurite. Aminute amount

of potash feldspar is present replacing plagioclase.
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The general structure and distribution of rock types at the end

of the Akuliaruserssuaq peninsula can be seen on figs. 4 and 5. A sample

(112817) was col1ected from garnet-mica schist from the axis of the syn

form. A thin section shows the rock to consist essential1y of quartz,

plagioc1ase, brown biotite and garnet. The biotite is not chloritized. The

plagioc1ase is relatively fresh, with only a trace of sericitization. There

is a very smal1 amount of potash feldspar in the section. Garnets are

present as porphyroblasts showing poikiloblastic texture, with inc1usions

of quartz and biotite. Apatite, zircon and opaque material are present in

minor amounts.

A thin section of a sample of granular quartzo-feldspathic rock

(112818) from a leucosome in the schist shows the rock to consist almost

entirely of quartz and plagioc1ase. Chlorite, muscovite and garnet are

present in smal1 amounts. There are a few shreds of biotite. Clinozoisite

is present replacing plagioc1ase. Apatite is present as an accessory

mineral. The plagioc1ase is somewhat sericitized; a very smal1 amount

of potash feldspar is associated with some of the sericite.

The part of the migmatite zone immediately to the south of the

synformal axis contains some very thin amphibolite bands. A thin section

of a sample from one band (11282 O) shows the rock to consist essential1y

of hornblende, biotite, plagioc1ase, quartz and sphene (some of which

shows crystal outlines). There is a smal1 amount of opaque material.

Apatite is present as an accessory mineral. Apart from slight sericitization

the plagioc1ase is fresh. Aminute amount of potash feldspar is associated

with sericite replacing plagioc1ase.

A sample (112821) was collected from a leucocratic band in the

amphibolite. In thin section this can be seen to consist mainly of quartz

and plagioc1ase, with a smal1 amount of bi<;>tite, chlorite and muscovite.

Zircon is present as an accessory mineraL Some of the biotite fiakes are

partly chloritized. The ch10rite is weakly pleochroic, from paIe green to

neutral. The plagioc1ase is slightly sericitized and alittie carbonate is

developed. No potash feldspar is present.

A sample (112824) was col1ected from a band of pelitic gneiss

north of the larger of the two tight folds shown in fig. 5. A thin section

shows the rock to consist of quartz, plagioc1ase, potash feldspar, biotite

and muscovite, with zircon as an accessory mineral. Biotite and muscovite
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are stable. The two minerals are intergrown in plaees; in one plaee the

minerals are intergrown by interdigitation along the cleavage. Some of

the museovite is developed as interstitial "trains" along the boundaries of

quartz and plagioclase grains. Apart from very slight serieitization the

plagioclase is unaltered. Some myrmekite is present where plagioclase

is in eontaet with potash feldspar. The potash feldspar is present as areas

with irregular outlines and as aggregates of grains. Some of it shows the

well developed eross-hatched twinning typieal of microcline.

Sample 112825 was eolleeted from a eoarse leueoeratie gneiss

band in the same area as 112824. In thin seetion it ean be seen to eonsist

of quartz, plagioclase and potash feldspar, with some museovite, biotite

and fibrous sillimanite. Museovite is in plaees intergrown with plagioclase,

potash feldspar and biotite. Sillirnanite is restricted to one area with

irregular outlines, where it oeeurs as abundant very thin fibres embedded

in museovite. Potash feldspar is present as sinuous, optieally eontinuous

areas with very irregular outlines. Some of it shows prominent eross

hatehed twinning. The plagioclase is relatively fresh. Some myrmekite

is developed along boundaries between plagioclase and potash feldspar.

In the same area there are bands of leueoeratie garnetiferous

gneiss with sillimanitie nodules. The nodules are sub-eireular, and some

of them exeeed 3 cm in diameter (112826 and 112827). In hand speeimen

garnet ean be seen to oeeur as seattered clusters of erystals and along

foliation planes. Garnets penetrate the marginal part of a nodule in one

sample (112827). The host rock has a granitie composition, and ean be

seen in thin section (112827A) to eonsist of quartz, potash feldspar

(abundant, with well developed eross-hatehed twinning), plagioclase,

biotite, museovite and garnet. Biotite and museovite are eommonly

intergrown; in general both minerals appear to be stable, but there are

a few intergrowths where the texture eould suggest a replaeement of

biotite by museovite. The plagioclase is relatively unaltered, exeept for

slight serieitization. Some myrmekite is developed where plagioclase is

in eontaet with potash feldspar.

The nodules eonsist essentially of quartz, sillimanite and museo

vite, in order of abundanee. A few grains of zireon are present. Sillimanite

oeeurs as felted mats of fibres and as innumerable individual fibres
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embedded in quartz. In one nodule (thin section 112827A) the sillimanite

is associated with abundant muscovite; in another nodule in the same

sample (thin section 11282 7B) muscovite is only a minor constituent.

Sillimanitic nodules of this type have recently been described by Losert

(1968), who considers them to have originated by a process of dealkali

zation.

The foregoing description covers an area of migmatite develop

ment in pelitic gneiss. Unfortunately, lack of material has prevented a

similar study being made of the migmatites that are so commonly found in

areas of mica schist. A very common development in mica schists is the

presence of numerous small quartzo-feldspathic seams and lenses along

the foliation of the schist. The appearance of these seams and lenses in the

field suggests strongly that they have originated in situ by metamorphic

differentiation. Their mineral assemblage appears to be very close to

that of the schists, except that the proportions of the various minerals

are very different.

In the pelitic gneisses studied, the leucocratic bands have a

mineral assemblage very similar to that of the host rocks. From this

point of view, these neosomes could have originated in situ by metamorphic

differentiation.

There are two types of potash feldspar development in the migmatite

zones studied. In the islands Anarsungnikat and, to a les ser extent,

Sagdlerssuaq, potash feldspar is clearlya secondary development and is

related to breakdown of biotite. In part of the Akuliaruserssuaq section,

the host rocks are quartz dioritic in composition as are the neosomes, but

in the southern part of the section potash feldspar is present in considerable

amounts as an essential component of the host rock and neosomes. The

potash feldspar here is typical microcline and muscovite is still stable,

so the different development in this area does not reflect a higher grade

of metamorphism. The metamorphic facies cannot be above the middle of

the amphibolite facies.
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COMPARISON WITH ADJOINING AREAS

The Egedesminde complex extends to the north and to the south

of the present map. The area to the north is described by Escher and

Burri (1967). The dominant rock type immediately to the north is a biotite

gneiss, mainly of granodioritic composition, with prominent amphibolite

bands and subordinate pelitic schist. In this respect the rocks are similar

to those found in the northern part of the present map. Quartzite layers

occur in the gneiss south of Claushavn. No quartzite was found in the

area mapped by the present writer, nor were any rocks found that could

correspond to the siliceous gneiss of the Rodebay area.

Escher and Burri recognize three phases of deformation in the

southern gneisses of the area to the north.

The earliest phase is represented by isoclinal minor folds with

axial trends mainly between NW and NNE. The next phase, which is also

the main phase, is represented by major and minor folds whose axial

directions are NE to ENE, with steeply dipping axial planes. Most of the

folds are close to isoclinal folds. The last phase has resulted in a local

buekling of the axial planes of the folds of the main phase, and in some

places has also changed the plunge of the axes of these folds. The axial

trend of these latest folds appears to vary between N and NW. The struc

tural development is thus very similar to that of the Egedesminde-Christians

håb area.

The rocks that make up the island group extending from Anarssuit

to Equtit kangigdleq, north-east of Egedesminde, have been described in

detail by Ellitsgaard-Rasmussen (1954). The rocks are metasediments and

greenstones. They were included in the Egedesminde complex by Noe-Nygaard

and Ramberg (1961). The metasediments comprise sehists and, in the

Anarssuit-Isuamiut group, quartzites. The schists in the Equtit kangigdleq

group are staurolite-bearing schists, while in the other islands they are

garnet-mica schists without staurolite. Staurolite was only found at one

locality in the area mapped by the writer to the south and east where it

occurs together with sillimanite. Sillimanite is common in many of the

areas of mica schist seen by the writer, but does not occur in the above-
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mentioned island group. The grade of metamorphism is higher in the

metasediments of the Equtit kangigdleq group than in those in the other

islands; the mineral assemblages in the island group as a whole indicate

a lower grade of metamorphism than in the area mapped by the writer.

Neither greenstones of the type described by Ellitsgaard-Rasmussen nor

rocks that could be shown to represent a higher-grade equivalent were

found in the area to the south and east.

The part of the Egedesminde complex flanking the sides of the

innermost part of Arfersiorfik fjord, south of the accompanying map,

was visited by the writer in 1966. The quartz diorite body continues into

this area, where it overlies light-coloured gneiss of granodioritic com

position with some amphibolite bands. Escher (1966) mapped a very large

area south of the accompanying map. The area comprises rocks belonging

to the Egedesminde, Isortoq and Ikertoq complexes (Ramberg, 1949).

In the southern part of the Egedesminde complex Escher recognized

one major folding with axial trend ENE. In the Isortoq complex he recognized

a north and south unit, affected probably by the same two successive

deformations which folded the Ikertoq complex to the south (ENE and NW

axial trends), and a central unit which shows in addition the effects of an

earlier deformation. The major folding recognised by Escher in the

Egedesminde complex corresponds to the main phase of deformation found

in the present area. The two, and locally three, deformations recognized

in the Ikertoq complex are probab1y directly comparable to the three

deformation phases postulated in the Egedesminde-Christianshåb area.

Escher notes the presence of a major tectonic disturbance between

the rocks of the Ikertoq complex and those of the Isortoq complex, which

probably represents a thrust zone more or less concordant with the

foliation of the gneisses. He states that structural evidence suggests that

there may have been dextral wrench movements along the fault zone.

In the Agto area, some distance to the south-west of the present

map, rocks of both the Egedesminde and Isortoq complexes are represented.

Bondesen (1968) has distinguished three structural units, an upper unit and

two lower units. The folding of all three units is controlled by ENE-trending

axes refolded by NW-trending steeply plunging fold axes, but the lower

structural units show amore complex development due to additional fold

phases. He mentions that in the north and south of the area mapped the

regional structural picture is different, NNE fold trends being dominant.
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Jensen (1968) has observed pseudotaehylite in severalloealities

in the Agto area. He states that most pseudotaehylite loealities were found

along an area in the middle of which a diorite was emplaeed before granu

lite faeies eonditions were reaehed. This diorite appears to be a eontinua

tion of the large quartz diorite body mapped in the inner part of Arfersiorfik

fjord, and it may be noted that the present author found pseudotaehylite at

one loeality along the northern margin of this body.

It ean thus be seen that there are many similarities between the

area mapped by the writer and the adjoining areas.



36

REFERENCES

Bondesen, E. (1968) Research on the high-metamorphic complexes of

the Agto area. Rapp. GrØnlands geo!. Unders., Nr. 15, 19-21.

Ellitsgaard-Rasmussen, K. (1952) A West Greenland globule dike. Meddr

dansk geo!. Foren., Bd. 12, Hft. 1 [for 1951], 83 -101.

Ellitsgaard-Rasmussen, K. (1954) an the geology of a metamorphic

complex in West Greenland. Bull. GrØnlands geo!. Unders. ,

No. 5 (also Meddr GrØnland, Bd. 136, Nr. 6).

Escher, A. (1966) New geological reconnaissance mapping in the area

between Nordre StrØmfjord and Ikertoq fjord. Rapp. GrØnlands

geo!. Unders.,Nr. 11, 24-25.

Escher, A. and Burri, M. (1967) Stratigraphy and structural development

of the Precambrian rocks in the area north-east of Disko Bugt,

West Greenland. Rapp. GrØnlands geo!. Unders., Nr. 13.

[Giesecke, K. L. J (1910) Karl Ludwig Gieseckes mineralogisches Reise

journal uber Grånland, 1806-1813. Meddr GrØnland, Bd. 35.

Henderson, G. (1966) Field mapping in the Egedesminde-Christianshåb

area (sheets 68 V.1 and 68 V.2). Rapp. GrØnlands geo!. Unders.,

Nr. 11,17-19.

Jensen, V. (1968) Pseudotachylite in the Agto area. Rapp. GrØnlands geo!.

Unders., Nr. 15, 22-23.

Larsen, O. and MØller, J. (1968) K/Ar age determinations from western

Greenland r. Reconnaissance programme. Rapp. GrØnlands geo!.

Unders., Nr. 15, 82-86.

Losert, J. (1968) an the genesis of nodular sillimanitic rocks. Rep. 23rd

Intern. geo!. Congr. Czechoslovakia, Section 4, 109 -122.

Noe-Nygaard, A. (1944) Rapakivi fra Egedesminde Distriktet, VestgrØn

land. Meddr dansk geo!. Foren. ,Bd. 10, 484-486.

Noe-Nygaard, A. and Ramberg, H. (1961) Geological reconnaissance

map of the country between latitudes 69 0 N and 63 0 45' N, West

Greenland. Meddr GrØnland, Bd. 123, Nr. 5.



37

Ramberg, H. (1949) On the petrogenesis of the gneiss complexes between

Sukkertoppen and Christianshaab, West-Greenland. Meddr dansk

geol. Foren.,Bd. 11, Hft. 3 [for 1948],312 -327.

Ramberg , H. (1951) Remarks on the average chemical composition of

granulite facies and amphibolite-to-epidote amphibolite facies

gneisses in West Greenland. Meddr dansk geol. Foren., Bd. 12,

27-34.

Ramberg, H. (1956) Pegmatites in West Greenland. BuH. geo!. Soc.Amer.,

Vol. 66, 185-213.

Windley, B.F. (1966) Anorthosites and polymetamorphism between Ravns

Storø and Sukkertoppen, West Greenland. Rapp. GrØnlands geol.

Unders., Nr. 11, 27-29.

Winkler, H. G. F. (1967) Petrogenesis of metamorphic rocks. Springer

Verlag, Berlin.



IS'

30'

MAPl

Inland lee

Inland lee

......

Fold axis

Summit with height in metres

Dolerite dyke

Metadolerite

Discordant amphibolite

Lamprophyre

Quartz diorite

Granitic rocks

Gneiss, mainly quartz dioritic

" " " ", with a mphibolite lenses

Leucocratic two - feldspar schists

Mica schist and pelitic gneiss

'315

..--o
MD

DA

L

=-~ 20:':~:} Trace and dip of ~ithological
layering. from aertal photos

'il 55°·85°

III > 85°

---- Boundary, established

..................... Boundary, inferred

... ... ... ...... Boundary, arbitrary

_.-.-·-Fault (~denotes wrench fault)

\: o 00 : l Augen texture

l::_-: I Pegmatites

+ 10;( Strike and dip of Iithological layering

PRECAMBRIAN

IDIillillillill Am phiboIite

II

QUATERNARY

1- ..... '1 Marine clays CLersletten, centra~ Arfersiorfik,
•••••• ' Marrait), alluvial deposlts, morame and talus

~ Marble and calc-silicate rocks

I
:.:.:.:.: Gneiss, mainly granodioritic

:. -...;.. -: " " " , with amphibolite schlieren

:: -: ;'-. " " " , with amphlbolite lenses

:.::e:.:: Agmatite

. : : : : .

~.....
~.....
~

Yo
1Pt')

~.
~

••••• ~ ~":••••• 0.

··.·.~····.·4/)

35
~.

CHRISTIANSHÅB30

Q
t?

MD
DA~"~~

~.~
Silrdlat 10

~

SYDOSTBUGT

IKAMIUT

ES3 l
20 24 km161284

Anårss~ V .
'f""t-, Isuamiul "

<=:'-.....)

<:>'" <) Equtit kangigdleq

o

~O

~O

"
(? ~

Q. \I
. I

~.'

PRELIMINARY GEOLOGICAL MAP OF THE EGEDESMINDE - CHRISTIANSHÅB AREA

<>

GRØNLANDS GEOLOGISKE UNDERSØGELSE

r_G_G_U_RA_P_PO_R_T_N_R_._23_(G_._H_E_ND_E_R_S_ON_) ~'--------'----- T~H~E~G=E~O~=LO~G~I~C~A=L~S~U~R~V~E~Y-O-F-G_R_E_E_N_L_A_N_D -;;-7!~r~~77-~T_~;;:;;~:0~~:0"T-T~::::-?~S8::87'7~~;\IjiJ;[------~ 690

53
0

52
0

. . . . . . . . . . . G E U S
<7

Report File no.

22345

Enclosure (1/1)

45'

r-----------~-~~~~-~~-_~~~~~~--_L-------,---- ~

..

15',------%---=-----



Grønlands Geologiske Undersøgelse

Reports
No. 10 AnalyticaI procedures used in the Geochemical Laboratory of the Survey.

1967 by B. I. Borgen. D.kr. 4.00.

No. Il Report of activities, 1966. (Out of print).

No. 12 The chromite deposits of the Fiskenæsset region, West Greenland. 1967 by
M. Ghisler and B. F. Windley. D.kr. 6.00.

No. 13 Stratigraphy and structural development of the Precambrian rocks in the
area north-east of Disko Bugt, West Greenland. 1967 by A. Escher and M.
Burri. D.kr. 3.50.

No. 14 Petrology and geology of the Precambrian Gardar dykes on Qaersuarssuk,
South Greenland. 1968 by W. S. Watt. D.kr.4.00.

No. 15 Report of activities, 1967. 1968. (Out of print).

No. 16 The geological setting and mineralizations west of Lilianmine, South Green
land. 1968 by M. Ghisler. D.kr. 4.00.

No. 17 The Tartoq Group on una qaqortoq and in the Iterdlak area, South-West
Greenland, 1968 by A. K. Higgins. D.kr. 4.00.

No. 18 Preliminary account of the geology of the Kvanefjeld area of the Ilimaussaq
intrusion. South Greenland. 1969 by H. Sørensen, J. Hansen and E. Bondesen.
D.kr.6.00.

No. 19 Report of activities, 1968. 1969. D.kr. 6.00.

No. 20 an the applicability of magnetic prospecting for chromite in the Fiskenæsset
region, West Greenland. 1969 by M. Ghisler and P. Val1abh Sharma. D.kr. 3.50.

No. 21 Report on the 1968 geological expedition to Scoresby Sund, East Greenland.
1969. D.kr. 6.00.

No. 22 Oi1 and gas prospects in the Cretaceous-Tertiary basin of West Greenland.
1969 by G. Henderson. D.kr.6.oo.

o. 23 The Precambrian rocks of the Egedesminde-Christianshåb area, West Green
land. 1969 by G. Henderson. D.kr. 4.00.

Bulletins and Miscel1aneous Papers are only available on exchange with insti
tutions and libraries. Reports are obtainable on exchange, or may be purchased
from Grønlands Geologiske Undersøgelse, 0stervoldgade IO, Dk-1350 Copen
hagen K, Denmark.




	Front cover
	Abstract
	Contents
	Introduction
	Regional setting
	Lithology
	The Egedesminde complex
	The Isortoq complex
	Metadolerites and discordant amphibolites
	Lamprophyre dyke
	Dolerite dykes

	Structure
	Metamorphism
	Metamorphic facies
	Migmatites

	Comparison with adjoining areas
	References
	Map 1

