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Precambrian metamorphic rocks of 
the Neumayerskarvet area, 
Kirwanveggen, western Dronning 
Maud Land 

The rocks investigated are considered to belong to the Pre
cambrian Crystalline Basement Complex, and have been sub
jected to metamorphism and folding. Two phases of folding, 
an f, and a larger regional phase, f2 , have been established. 
The fold axes of the f, phase vary in trend between north and 
south-west. while the f2 phase of folding has a fold axis 
plunging at 70° in an east-south-easterly (108°) direction. 
There are indications of an earlier (pre-f,) phase of folding, but 
this was not substantiated. 

The degree of metamorphism appears to lie within the 
stability field of the kyanite zone. The rock types include a 
variety of gneisses, migmatites, associated pegmatites, 
amphibolites, minor schists, calc silicate nodules and lenses, 
and a single thin layer of feldspathic quartzite. 

Meta-intrusive dioritic rocks occur at various localities. 
They appear at times to have been caught up in the meta
morphism and folding and occur as lenses, xenoliths and 
larger discordant bodies. 

A number of post-tectonic dolerite dykes have intruded the 
metamorphics. In a number of instances they are cut by large 
faults. 

Absolute ages of the various rocks or major metamorphic 
events have yet to be established. 

Reconnaissance mapping of the Neumayerskarvet 
area of the Kirwanveggen was undertaken during 1974 
by a geological field party composed of two geologists 
and a mechanic of the 15th South African National 
Antarctic Expedition. Fieldwork was carried out with 
the aid of the few available oblique aerial photographs 
and enlargements to approximately I :25 000 of the 
1:250 000 survey sheets published by the Norsk Polar
institutt/ ( 1961 ). 

This paper is intended to be a discussion of the field 
geology rather than a study of the metamorphism of 
the rocks. Some petrographic work has been done but 
no attempt has been made to go into great detail. At 
present a detailed petrographic and petrochemical 
study of the rock samples collected is being done by 
R.C. Wallace of the Geological Survey. 

Previous investigations 
The western part of the area was first visited during 
1949-52 by the Norwegian-British-Swedish Antarctic 
Expedition which made geological observations on 
exposures lying between longitudes 2° E and 6° W 
(Roots, 1953, 1969). Soviet geologists also visited the 
area briefly during an air-supported reconnaissance 
survey of the mountains of western Dronning Maud 
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Die gesteentes wat ondersoek is word gereken om tot die Pre
kambriese Basale kompleks te behoort, en was as sulks onder
hewig aan metamorfose en plooiing. Getuienis vir twee fases 
van plooiing, 'n f,, en 'n grater regionale fase, f2, is gevind. Die 
plooi-asse van die t, fase varieer in strekking tussen noord en 
suidwes, terwyl die van die f2 fase ongeveer 70° in 'n oos
suidoostelike rigting (108°) duik. Daar is aanduidings van 'n 
vroeere (voor-f,) fase maar geen definitiewe getuienis is daar
voor gevind nie. 

Die graad van metamorfose le blykbaar binne die stabili
teitsveld van die kyanietsone. Gesteentetipes sluit 'n verskei
denheid van gneisse, migmatiete, geassosieerde pegmatiete, 
amfiboliete, ondergeskikte skiste, kalk-silikaat knol/e en lense 
en 'n enkele dun veldspatiese kwartsietband in. 

MetaTntrusiewe dioritiese gesteentes kom by verskil/ende 
lokaliteite voor. Dit lyk asof hul/e deelgeneem het a an die meta
mortose en plooiing, en hul/e kom voor as lense, xenoliete, en 
grater diskordante liggame. 

'n Aantal, blykbaar na-tektoniese, dolerietgange is in die 
metamorfe gesteentes ingedring. Hulle word dikwels gesny 
deur verskuiwings. 

Absolute ouderdomme vir die gesteentes is nog nie bepaal 
nie. 

Land (Ravich, Klimov & Soloviev, 1965; Ravich & 
So/oviev, 1966). The geology of the H.U. 
Sverdrupfjella, to the north-east of Neumayerskarvet, 
has been described by Van Autenboer & Loy (1972) 
and Hje//e (1974). No previous work has covered the 
whole of the area. 

Physiography 
The area investigated ranges in altitude from I 800 m 
to 2 400 m, and lies between 73° 04' and 73° 14' Sand 
longitudes !0 45' and 2° 34' W. It is situated at the 
north-eastern end of the Kirwanveggen, a north-east 
trending mountain range which forms a barrier to the 
ice flowing north off the Polar Plateau. 

The Kirwanveggen is separated from the H.U. 
Sverdrupfjella by the north-westward flowing ice of 
the Jutulstraumen. To the north-west the escarpment 
is separated from the sedimentary rocks of the Borg-
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massivet by the north-east flowing ice occupying the 
Pencksokket. Seismic readings across the Penck
sokket have established that in places the rock surface 
lies some 800 m below sea level, while on the inland 
side of the Kirwanveggen, ice thicknesses of 2 400 m 
have been measured (Robin, 1958). According to 
Roots ( 1969), the Pencksokket constitutes a graben, 
the result of block faulting. 

Neumayerskarvet is separated, to the south-west, 
from the remainder of the Kirwanveggen by north
westward flowing ice which has breached the range. 
Further, the exposed rocks of Arm?tisryggen and the 
eastern side of Neumayerskarvet are separated from 
the main section of Neumayerskarvet by a narrow ice
filled rift. 

To facilitate description, the area on the western side 
of this narrow rift is referred to as Arm~lsryggen, 
whereas the main eastern section will be referred to as 
Neumayerskarvet. 

Geology 
0 0 

The metamorphic sequence of the Armalsryggen-
Neumayerskarvet area (Fig. 3) consists predomi
nantly of quartz-feldspar-biotite gneiss (acid gneiss), 
garnet-biotite-hornblende gneiss (basic gneiss), inter
mediate gneisses, garnet-biotite amphibolites and 
minor intercalated calcic plagioclase-garnet-diopside 
(calc-silicate) lenses. Within this sequence there are 
minor thin granitic pegmatites and, in restricted areas, 
the rocks are migmatitic. Igneous rocks are present as 
partially metamorphosed premetamorphic or 
synmetamorphic plutonic intrusives of dioritic affini
ties, and post-metamorphic basic dykes. 

Gneisses 
A wide range of gneisses is represented in the area 
(Table I) and constitute 60-70 per cent of the total 
rock exposed. For reconnaissance mapping the 
gneisses have been divided into different groups based 
on their texture and colour index in hand specimen. 
On this basis leucocratic gneisses (acid), mixed 
gneisses (intermediate), basic gneisses and augen 
gneisses were recognized. The majority are banded and 
exhibit intrafolial folding. The biotite content varies 
from 5 per cent to 25 per cent. In some instances, 
amphibole (hornblende) may constitute up to 10 per 
cent of the rock, but is frequently absent. Garnet is 
ubiquitous except in a small percentage of the gneisses. 
In the Armalsryggen, alkali feldspar occurs in the 
banded gneisses almost to the exclusion of plagioclase, 
in contrast to the amphibolites, in which the feldspar is 
almost exclusively plagioclase. In Neumayerskarvet 
the feldspar distribution is more variable. 

On the western side of N euma yerskarvet the gneisses 
are migmatized , and quartz-feldspathic leucosomes 
are distinctly separated from the biotite melanosomes. 
Leucocratic gneisses (acid gneisses) : Rocks with at 
least two thirds of the total feldspar content as alkali 
feldspar have been designated as acid. Thus rocks that 
have some 20-40 per cent potassium feldspar and less 
than I 0% ferromagnesian minerals (biotite and garnet) 
are classed as acid . Their mineralogy indicates that 
these rocks are highly potassic. A typical specimen 
contains quartz (50%), microcline (30%), plagioclase or 
rt!btte oligoclase (15%) and biotite. Garnet (up to 5%) 
,)~curs occasionally. A myrmekitic texture is quite 
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common in microcline. Variable amounts of other 
mafic minerals (up to 15%) represented by green horn
blende, opaques and sphene occur. Muscovite is 
absent or forms less than 5 per cent by volume of all the 
samples taken from this suite of rocks. 

Intermediate gneisses (mixed gneisses): Rocks that 
consist of plagioclase (usually oligoclase-andesine), 
garnet, biotite and less hornblende have been grouped 
together as intermediate gneisses. Typical assem
blages contain approximately equal amounts of quartz 
and plagioclase (An25- 40); garnet (almandine-rich), and 
brown biotite. Microcline, green hornblende, sphene 
and opaques are minor constituents. The colour index 
lies between that of the leucocratic gneisses and the 
darker basic gneisses. 
Basic gneisses (mafic gneisses): This suite is essen
tially composed of green hornblende and a plagioclase 
(An45 _55 ) more basic than in the intermediate gneisses. 
Therefore these rocks grade from leucocratic amphi
bolitic gneisses into amphibolites. Garnet and brown 
biotite are common accessories. In some samples-the 
hornblende is brown. Binns ( 1965) has used the change 
from green hornblende to brown as an indication of 
progressive metamorphism. However, in this case 
there is no special relationship between the samples 
containing brown hornblende and the colour is there
fore believed to be due to the chemical composition of 
the different layers. 
Augen gneisses: The area of augen gneisses occurs on 
the eastern side of the north face of Neumayerskarvet. 
It is approximately I ,5 km wide. 

On the eastern side of this area the augen gneisses 
give way to more variable banded gneisses, schistose in 
places and varying in mafic content from layer to layer. 
To the western side, the augen gneisses gradually give 
way to rocks which are migmatized and variable in 
nature, consisting of granitic lenses, banded gneisses, 
schistose layers and amphibolitic layers. The augen 
gneisses as indicated on the geological map (Fig. 1) are 
not homogeneous throughout, and locally change to 
leucocratic or basic gneisses. The majority of the augen 
gneisses could be regarded as intermediate gneisses. 

Kyanite zone 
Kyanite was found in schists along the northern
central face of Neumayerskarvet. The limits were 
determined in the field on the strength of visible 
kyanite in granitic lenses in the schistose units, and it 
appeared to be restricted to an area 0,5 to 0,75 km 
wide. The kyanite schist zone is closely associated with 
an intensely deformed migmatite occurrence. Within 
this zone the rocks vary from east to west. On the 
eastern side migmatites occur with alternating layers of 
granite, mafic units, and schistose units, whereas west
wards the granite lenses become subordinate and the 
rocks generally tend to become more gneissic in 
character. The occurrence of migmatization and the 
presence of kyanite suggests a high-pressure regime 
during metamorphism. Throughout the entire area of 
Neumayerskarvet and Arm~lsryggen no evidence of 
the occurrence of sillimanite was found, yet this could 
not have been due entirely to chemical control as 
evidenced by the appearance of the aluminosilicate 
kyanite. No muscovite was recorded in slides con
taining kyanite. 
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Wink/er (1967) considered it reasonable that 
regional migmatization may be encountered in the 
higher temperature part of the kyanite zone, where 
temperatures of the order of 650 ° C may well have been 
reached. However, he did not support the idea that 
kyanite originates only at moderate temperatures. He 
adds that kyanite may occur in quartz-bearing rocks 
from about 500 °C upwards in the so-called mesozone 
of metamorphism. 

Sample N/ Cf28G , from the phaneritic kyanite
bearing granitic rocks has the followi ng composition: 
quartz 10%, fe ldspar 25%, kyanite 20%, biotite 30%. 
garnet 15%. 

Amphibolites and amphibolitic schists 
These rocks, which occur throughout the entire 
mapped area, are interlayered with one another in thin 
layers (2 cm or less) as well as broad layers and lenses 
- varying up to tens of metres. The more extensive 
and prominent layers and zones are situated at the 
western and eastern side of Neumayerskarvet and the 

0 0 
northern exposure of Armalsryggen. 

The amphibolites and amphibolitic schists are 
significantly variable in hand specimen and mineral 
composition. The amphibolitic zones indicated on the 
map (Fig. I) represent higher concentrations of small 
mafic bands interlayered with Jeucocratic material, 
rather than extensive massive bands ofamphibolite. A 
few localities have massive homogeneous amphibo
litic layers. 

Table 2 gives an indication of the mineralogical 
differences of various samples representing the 
amphibolites in the mapped arc:1 . 

Other schists 
Besides the tremolite schists already mentioned under 
amphibolites, the only occurrence of schists is a 
number of small bands lying just west of the centre of 
the Neumayerskarvet north face in the vicinity of the 
main molybdenum occurrence. These appear to be 
highly altered green foliated chlorite schists. 

Some gneisses appear to have a schistosity and lie on 
t he terminological boundary between schists and 
gneisses. There are also rocks ranging from amphi
bolites to schists a nd amphibolitic schists, e.g. samples 
AR/ 5/ 20, AR/ 5/IOG and AR/ 5/ 210 which form a 
natural grouping. In hand specimen they are similarly 
coarse-grained and the grains are nauened in the plane 
of the layering. They occur in Arm~lsryggen and 
belong to the broad amphibolite band that appears to 
have been folded across the area. 

Samples N/ E/ 90 and N/ W/ 220 have a reason
ably similar composition with minor amounts of 
pyroxene. They are medium grained, but quite 
different in appearance in hand specimen. 

Samples AR/ 5/ IIG and AN/ 50 appear reason
ably similar though the hornblende in the former is a 
brighter green. Samples N/ C/160 and N / C/ 270 a re 
more schistose in character with a fairly high biotite 
content and a strong preferred orientation. Specimen 
NI Ej 6G is very different from the others, being almost 
pegmatitic in character. Samples AR/ 5/ 19G, 
N / C/ 39G, Nf W j 9G, N/ E/ 22G, N/ E/ 23G are all 
tremolite-rich and should be termed tremolite schists 
rather than amphibolites. The two mineralized 
samples N/ Cf39G and N/ W/ 90 contain a reason-
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able amount of calcite, and generally have a more com
plex composition consisting predominantly of calc
siticates. The opaque mineral is molybdenite and the 
rock is presumably a result of hydrothermal action. 

Migmatites 
There are large areas of migmatized rocks. They are 
not uniform in character and their composition varies 
within a small area. 

The veins and laminae of granitic rock in the migma
tites show great variety of form. Two features, 
however, are generally characteristic. These are the 
tendency for granitic laminae and streaks to develop 
parallel to the foliation planes of the country rock, and 
the prevalence of ptygmatic fo lding especially where 
the country rock is not schistose. Turner & Verhoogen 
(1960) point out: "Veins so folded are distinguished by 
extreme contortion, by irregularity (even within a 
hand specimen) of the trend of the axes of associated 
folds, by lack of obvious relation between the folds of a 
vein and the internal structure of the enclosing rock. 
and in many cases by absence of any competency 
relation between size of folds and thickness of the 
folded veins. There is a widely prevalent idea (cf. the 
writings of Sederholm) that the veins originate as 
planar layers of magma in a host rock, which, rendered 
mobile by partial fusion , deform irregularly by 
nuxional movements and so impose a highly con
torted form upon the enclosed nuid ve.ins". There is, 
however, a possibility that a veined rock becomes 
deformed in the plastic state, i.e. metamorphically, 
with subsequent recrystallization of the vein filling. 

Migmatized rocks are associated with granitic lenses 
and pegmatitic veins derived from the migmatites by 
partial melting. Granitic lenses are less common in 
areas predominantly formed of leucocratic migma
tites. These rocks could be regarded as 'homogeneous' 
migmatites. However, where concentrations of 
granitic 'sweats', formed by segregation of the quartz
feldspathic elements occur, the surrounding migma
tit ic rocks are left comparatively rich in mafic 
minerals. Banded gneissic rocks occur where discrete 
granitic Jeucosomes are segregated from biotite-rich 
melanosomes on a small scale. The rocks closely 
associated with these are true gneisses. Such migma
tized rock occurs extensively on the centre and western 
side of Neumayerskarvet and in Armalsryggen, and on 
a smaller scale interlayered to some extent with the 
other rock types of the area. At some localities migma
tites have been formed without extensive contortion or 
folding, forming a granitic mass with traces of the 
original banded gneissic structure. In contrast with this 
a re areas with intensive ptygmatic folding and 
boudinage structures, indicating that pressure and 
tension occurred in the mass during metamorphism. 

Granites 

Prominent large granitic masses were found in the 
centre of the north face ofNeumayerskarvet and on the 
north-western side of Vorrkulten. These were mapped 
as such because of the significant dimensions of the 
exposures. In addition, granitic bodies occur on the 
tops of some of the smaller southern exposures in the 
Arm~lsryggen area , and as numerous smaller lenses 
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and veins. As expected, graruttc occurrences are 
concentrated in areas of leucocratk (acid) gneisses. 
They are all closely associated with areas of 
migmatization and consequently these bodies are con
sidered to be 'sweats'- differentiated predominantly 
from acid gneisses by partial melting. Migmatites were 
formed simultaneously by mobilization of these 
gneisses. No evidence could be found that these granite 
bodies are post-tectonic or post-metamorphic intru
sions. 

The granitic and granite lenses usually abut against 
the surrounding gneissic country rock. These granite 
bodies have a typical homogeneous granitic structure 
in contrast with the preferred orientation in the parent 
rock. In a few cases the gneiss grades into a contorted 
gneiss, migmatite and migmatitic granite. Some of the 
lensoid bodies change to prominent thin quartz-rich 
veins at the acute ends lying in the direction of 
foliation. Further from the granite lenses such quartz 
veins are incorporated in the layered gneisses. 

The mineralogical composition of two represen
tative alkali granites is given in Table 3. 

Table 3 

Modal analysis (volume per cent) 
of alkali granites from Neumayerskarvet. 

Sample localities are shown in Fig. J. 

Sample locality No. 13 14 

Sample No. N/ C/ 22G N/ C/ 25G 

Quartz 45 30 
Feldspar 45 60 
Biotite 5 5 
Garnet 5 5 
Magnetite trace 

Calc-silicates and marble 
These occur as nodules and lenses, and the bigger 
nodules and lenses tend to be restricted to the eastern 
side of Neumayerskarvet and the western half of 
Arm~Hsryggen. Two lenses were found which persisted 
over more than I 00 m. 

The lenses situated on the eastern flank of 
Neumayerskarvet trend south-east in the same direc
tion as the metamorphic layering. A calc-silicate lens 
with a maximum width of about I m was found with 
enclosing layers folded around it. The visible folding of 
the layers was limited to the vicinity of the lens. 
Another calc-silicate lens was located on the north
western side of Arm~lsryggen, vestiges of which 
persisted for a few hundred metres. Calc-siJicate 
nodules were found in both areas. 

At certain localities on the northern face and the 
eastern and western sides of Neumayerskarvet, as well 
as at Arm~lsryggen there are numerous smaller calc
silicate lenses. Their average length is 15 cm and they 
are generally enclo:~ed in acid gneisses, although some 
are associated with amphibolitic rocks. Both the 
calc-silicate and the marble lenses are usually rimmed 
with feldspar. T his reaction rim may in fact have aided 
in the preservation of the nodules and lenses. 
preventing further reaction during metamorphism. 
The rocks enclosing the nodules exhibit a flow 
structure around these inclusions. 
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The mineralogy of the nodules is predominantly 
garnet-diopside-calcite (Table 4). The garnet occurring 
in these nodules and lenses is apparently calcium-rich, 
with small amounts of iron, and is probably grossular. 

Intrusives 
DIORITI\ INTR IfS IONS 
Several bodies of pre- or synmetamorphic igneous 
rock having a variable dioritic composition occur in 
Neumayerskarvet and Arm~lsryggen, generally as 
large discordant xenolithic bodies. The contacts are 
predominantly gradational with occasional sharp 
boundaries towards the enclosing gneisses. 

While some of the bodies are decidedly igneous in 
character and mineralogy, others have been more or 
less altered. In their least altered state it is possible to 
recognize an orthopyroxene and plagioclase (An45). In 
other samples the plagioclase is more sodic and large 
crystals of potassium feldspar occur. In one sample a 
clinopyroxene was identified. The present textural 
relationships suggest that the original intrusives were 
clinopyroxene norites, monzodiorites and norites. 

Two bodies of dioritic rock occur in east-central 

Table 4 

Modal analysis (volume per cent) 
of calc-silicates. Sample localities 

are shown in Fig. J. 

Sample locality No. 33 7 7 

Sample No. AR /5/ IG N/ E/1 2G N/ E/ lOG 

Garnet 50 25 20 
Diopside 30 40 35 
Calcite 20 minor 45 
Feldspar 5-10% 
Jdocrase 20% 

Neumayerskarvet. They have a typical coarse-grained 
gabbroic texture in hand specimen, and are quartz
monzodiorites with a high almandine-garnet content, 
possibly due to re-equilibration during meta
morphism. 

The two igneous (or meta-igneous) bodies south
west of Neumayerskarvet. particularly the western 
one, have been affected by the metam0rphism. ln this 
area these rocks appear to fall fairly close to the boun
daries between quartz-monzodiorite and monzo-
diorite. o 

At the north-eastern side of Arm~lsryggen samples 
were taken from a chill zone close to the contact with 
the country rock. This was the only spot from which 
samples could be collected; the rock appears to be 
contaminated. Biotite constitutes 95 per cent of the 
mafic component. Based on the quartz and feldspars. it 
nevertheless appears to be a quartz-meta
monzodiorite. Approximately half a kilometer to the 
west lies another igneous xenolith of quartz-monzo
dioritic composition. 

Samples that were taken from the smaller exposures 
in the ..&.rmlllsryggen area were noticeably different 
from the others described. (See Table 5, samples 
AR/ 2/ 5J and AR/ 2/ 2G.) Neither sample appears to 
contain essential quartz, and in both only plagioclase 
feldspar can be recognized. Sample AR/ 2/ 2G, how
ever, has been highly altered and the original minerals 
in much of the slide cannot be recognized. lt is assumed 
that these diorites belong to the same suite of rock as 
the quartz-monzod iorites. 
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DOL ER ITE DYKES 

Twenty-six vertical and subvertical doleritic dykes 
were mapped in the area but some may not have been 
recorded. lt was not always possible to determine 
accurate strikes for the dykes due to inaccessability. 
Their average width is in the region of I m, with a 
maximum of 3 m on the eastern side of Neumayer
s karvet. In the Arm~lsryggen area, all the recorded 
dykes tend to strike south-west. In Neumayerskarvet 
the trends a re more variable, varying from south-west 
to north-west and north. Consequently it is difficult to 
identify any particular orientation pattern. 

The grain size is a fu nction of thickness oft he dykes. 
The larger ones tend to be more coarse-grained and 
some specimens contain olivine crystals 2-4 mm 
across. The fine-gra ined doleritic dykes in western 
Neumayerskarvet have an intensely developed joint 
system probably due to rapid cooling. 

Evidence that faulting occurred subsequent to the 
intrusion of dykes can be seen in the centre of the north 
face of Neumayerskarvet where a dyke has been cut by 
a prominent fault and displacement has occurred. The 
absolute ages of the dykes are not known though they 
obviously post-date the major metamorphic and struc
tural events. 

Mineralization 
Molybdenum: Samples containing significant 
amounts of molybdenite were collected on the 
northern slopes ofNeumayerskarvet some I ,5 km west 
of the kyanite zone. Associated minerals are tremo
lite(?), calcite, minor quartz, accessory biotite and 
hydrothermal alteration products. 

Sample N / C / 39G is very similar to sample 
N / W f 9G (Table 2) collected on the ridge to the north 
of Vorrnipa having tremolite, calcite, quartz and 
visible molybdenite. Sampe NI Cl 39G occurs in a vein 
conformable with the strata; unfortunately it was 
impossible to trace t he extent of the m ineralization due 
to extensive debris and snow cover. Further traces of 
presumably molybdenite were found in a tremolite
mica rock further along the same ridge. 

Other minerals: Green copper staining was noted in a 
n umber of places, particularly in the vicinity of joints 
and fractures. 

Horizons with visible magnetite crystals were seen 
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on the north-eastern side of Neumayerskarvet and in 
the exposure immediately to the south of Vorrnipa. 

With the possible exception of molybdenite, the 
indications of minera lization are not of potential 
economic significance. 

Discussion 
The mineral assemblages allow for initial deduc

tions on metamorphism e.g. staurolite, kyanite and 
garnet suggest metamorphism within the amphibolite 
facies of Barrovian type. This is s upported by the 
presence of migmatites. The incoming of orthoclase 
and lack of muscovite also suggest an approach of the 
upper part of the amphibolite facies though not high 
enough for the development of sillimanite. 

Structure 
Major structures 
An unravelling of the major structures has been 
attempted with the aid of stereograms (Fig. 2 A-F). 
The fold axes fa 1 lacked a consistent trend and plunge, 
and it was suspected that a further phase of regional 
folding had occurred. Subsequently, the fold axes fa 1 

(8, C D and E) were plottted onto a stereonet. These 
fell on a great circle, thereby emphasizing the 
possibility of this f2 phase of folding (F), having a fold 
axis p lunging 70° in direction I 08° (ESE). 

Stereogram A illustrates the spread and density of 
all the readings taken. The lateral spread of the low 
density contours on stereo grams 8, C and D is ascribed 
to an initial phase of folding prior to rhe f1 phase~ field 
observations of small-scale refolding indicate the exis
tence of this early phase of folding. 

The sequence of folding may be visualized as 
follows: 
(a) An early phase (not designated) coincidenta l with 

metam orphism and m igmatite formation. This 
fold ing was in tense a nd isoclinal. S tructural evi
dence, however, is a ll but lost. 

(b) A later phase along fold axes varying in trend and 
plunge. This phase has been designated ft. as no 
substantial evidence can be put forward for the 
earlier postulated phase. The f1 phase of folding 
appears to have been more intense on the eastern 
side of Neumayerskarvet, obliterating what evi
dence there might have been of an earlier phase. 

Table 5 

Modal analysis (volume per cent) o f diori tic intrusives from Arm~lsryggen and Neumayerskarvet. 
Sample localities are shown in Fig. l. 

-
Sample locality No. 9 11 23 23 26 27 36 37 39 

Sample No. N / CI 5J N/ Cf7J BAN/ 8J BA / IJ ANf7G 05 AR/ 2/ 2G AR/ 2/5J AR!l / 5J 

Quartz 20 15 5 10 5 10 trace 5 
Alka li fe ldspar 20 25 15 10 10 10 
Plagioclase 25 35 30 30 30 35 50 50 55 
Biotite 10 5 15 5-10 5-10 10 20 15 
Garnet 15 15 10 20 15 15 
Amphibole 20 20 25 10 50 20 
Pyroxene 10 5 5 5 10 5 5 
Other trace 5 30 trace 

Quartz- Quartz- Quartz- Quartz· 
Rock type monzo- monzo- monzo- Monzo- Monzo- monzo- Oiorite Diorite Diorite 

diorite diorite diorite dioritc diorite diorite 
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Westwards the general tendency is towards more 
open fo lds. 

(c) A s ubsequent suggested phase of folding, desig
nated f2, occurring on a regional scale, wrapping 
the fa 1 fold axis a round an fa 2 axis, plunging at 70° 
in d irection 180° (ESE). 

Faulting has occurred after the f1 phase, with 
intrusion of dolerite dykes. In some instances 
these dykes, generally linear in trend, have been 
cut by faults. The sequence of events, of dyke 
intrusion and faulting, is difficult to determine 
withut a more detailed field investigation, and 
accessibility restricts the statistical information 
that can be obtained. 

Further investigations of small-scale structures 
in the field may s ubstantiate the suggested folding 
befo re the r. phase. 

Minor structures 
Ptygmatic folds are common in the area, the best 
examples bei ng found on the western sides of 

0 0 
Neumayerskarvet a nd Armalsryggen. In some 
instances these ptygmatic bands cut across quartz
feldspathic bands conforming with the metamorphic 
layering. 

Parasitic folds: On the western side of Neumayer
skarvet, seven fold axes of parasitic folds were 
measured. Their plots (Fig. 3) are fairly consistent and 
show the general trend of the fold axes to be plunging 
at a moderate ly low angle to the horizontal in a 
westerly direction. 

N 

'\, 

\ 
\ 
\ 
I 

+ l 

•• J 

X ) 
Fig. 3. Seven plots of parasitic fold axes from the ridge 
north of Vorrnipa, western Neumayerskarvet. 

Opposite: 
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Convolute folds: Good examples of convolute folding 
were observed on the western sides of Armlilsryggen 
and Neumayerskarvet. 
/ntrafolialfolds: This phenomenon is common in the 
gneissic units and good examples occur along the 

0 0 
northern face of Armalsryggen. 
Boudinage was noticed particularly where mafic bands 
have been caught up in the folding and deformation 
Necking has ta ken place in the more competent mafic 
bands while the less competent leucocratic bands 
exhibit a flow structure around the isolated mafic 
blocks. 

0 0 
Quartz veining: Particularly on the tops of Armalsryg-
gen good examples of massive quarts veins up to 50 cm 
thick, and extending some 50 m, can be seen. They 
tend generally to be associated with areas subjected to 
migmatization, and proximal to igneous intrusions. 
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0 
Fig. 2. Stereograms. A: All readings of Neumayerskarvet including Arm~lsryggen, Austvorren and V.,estvorren. 461 plots of 
dir and strike poles. Contours: 0,5-1-2-4-6% per 1% area. 8: Armglsryggcn a nd nunataks lying between Ann~lsryggen and west 
Ncumayerskarvet. 95 plots of dip and strike poles. Contours: 1-2-5-10-20% per I% area. C: Western side of Neumayerskarvet 
i ncludig Vestvorrcn. 124 plots of dip and strike poles. Contours: 1-2-4-!l-15% per I% area. 0 : North face of Neumayerskarvet. 
lying between Austvorrcn and Vcstvorren. 127 plots of dip and strike poles. Contours: 1-3-6-R- 1 0% per I% area. E: Austvorren 
and eastern margin of eumayerskarvet. 120 plots of dip and strike poles. Contour~ : 0.5-1-4-8-121]f, per l% area. F: Plots ofrold 
axes of stereogram!; R-E. Fold axis fa2 plunging at 70° in direction 108° . 


	sa_journ_combined_Page_01 (5)
	sa_journ_combined_Page_01
	sa_journ_combined_Page_02
	Paper 1 - PROBLEM
	sajar_5_1975 4
	sajar_5_1975_a 1
	sajar_5_1975_a 2
	sajar_5_1975_a 3
	sajar_5_1975_a 4
	sajar_5_1975_a 5
	sajar_5_1975_a 6
	sajar_5_1975_a 7
	sajar_5_1975_a 8
	sajar_5_1975_a 9




