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Short account of the publicaiions of Norsk Polarinstitutt.

The two seriespublished by Norsk Polarinstitutt, SKRIFTERand MEDDELELSER,
were taken over from the former institution, Norges Svalbard- og Ishavs-undersgkel-
ser (NSIU), which was incorporated in Norsk Polarinstitutt, when this was founded
in 1948. A third series, Norsk Polarinstitutt - ARBO K, will be published with one
volum per year. The first volume will soon appear.

SKRIFTER 1ncludes scientific papers, published in English, French or German.
MEDDELELSER comprises shorter papers,often being reprints from other journals.
They are generally in a more popular scale and are mostly published in Norwegian.

SKRIFTER has in the past been published under various titles:

Nos. 1—11. Resultater av De norske statsunderstottede Spitsbergen-
ekspedisjoner.
No. 12. Skrifter om Svalbard og Nordishavet.
Nos. 13—81. Skrifter om Svalbard og Ishavet.

» 82—89. Norges Svalbard- og Ishavs-undersgkelser. Skrifter.
> 90— . Norsk Polarinstitutt. Skrifter.

Further Norsk Polarinstitutt also publishes a special series:t NORWEGIAN—
BRITISH—SWEDISH ANTARCTIC EXPEDITION, 1949—52. SCIENTIFIC
RESULTS. This series will consist of 6 vols. By now 20papers are published, and
the series will probably be completed within 1963.

Topographical and hydrographical surveying also plays an important part of the
work done by Norsk Polarinstitutt. A list of the published maps and charts is found
on the back page of this cover.

A complete list of publications (including maps and charts) is enclosed in Skrifter
Nr. 123.
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Introduction.

Jan Mayen is a small volcanic island lying NNE of Iceland on a conti-
nuation of the Mid-Atlantic ridge. The rocks of the island are entirely
volcanic. Most of the trachytes occur on the southern part of Jan Mayen
(Ser-Jan) and the domes of these rocks are among the more conspicuous
land forms contrasting strongly with the crater-forming basaltic volcanoes.

MAP SHOWING ALIGNMENT OF VOLCANIC VENTS
AND DEPRESSIONS ON SOR-JAN
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Fig. 1. Tectonic map of Ser-Jan.
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Tectonic setting.

Three sets of straight lines connecting volcanic vents may be con-
structed, fig. 1. The main lines, including as many as ten or more individual
vents, trend N 41-42°E and follow the longitudinal direction of the island.
The longitudinal lines parallel volcanic fissures and older basaltic dykes
which probably represent feeding channels. Three semicircular volcanic
depressions (pitcraters)on thesouth-eastside are alsolined upinthisdirection.

The other lines between vents are less conspicuous and strike N 14-17°W
and E 4-6° S respectively.

This pattern, formed by craters, fissures, dykes, faults, and depressions,
undoubtedly represents surface manifestations of an underlying fracture
system. The vents commonly lie at the point of intersection of two lines,
suggesting that volcanic eruptions were controlled by fracture intersections.

The trachyte domes are found mainly along the longitudinal lines, the
slight displacements being due to flow on the sloping terrain. The trachyte
of Takefjell is located near the rim of a large volcanic depression, 7-800
meters in diameter.

The domes.

The dome-building rocks are trachytes containing tridymite or cristo-
N balite, and trachyandesites which

s & are devoid of silica minerals,
' : ' Figs. 2, 3 and 4. In contrast
to the dense, felsitic trachytes
occasionally exposed by erotion
or faulting, the dometrachytes
are loose and friable rocks. The
trachytes have a light gray to
: violet colour, the trachyande-
.‘ sites are dark gray or dark
Fig. 2. The trachyte dome of Bombellestoppen. violet. Both have a rather mas-
sive appearance. The trachyan-

desites of Dollartoppen, how-
ever, may display platy and con-
torted flowage structures. Polish-
ing of the collected specimens
revealed breccia structures in a
trachyte taken from the talus
below Dollartoppen.

The trachytes and the trachy-
andesites of Jan Mayen form
flattened domes resembling trun- |
cated cones, Figs. 2 and 3. The Fig. 3. The trachyandesite dome of Dollartoppen.




Fig. 4. Photomicrographs of trachyte (left), trachyandesite (center), and felsitic
trachyte (right). Crossed nicols, x 15.

domes of Bombellestoppen, Inndalsmeya-Stakken, Skrukkefjell, and Dollar-
toppen have approximately the same dimensions, being 150-200 meters high
and 1000 by 6-800 meters at the base. (H/D 1/5). Talus covers the flanks of
some of the domes. A shallow depression occurs on the summit of the
Inndalsmeya-Stakken dome and a small lake occupied the basin in July 1959.
Similar basin-shaped depressions are not uncommon on the tops of trachyte
domes, and they are probably due to withdrawel of the magma (R. von
Leyden (1936), R. W. van Bemmelen (1949)). The surface of the dome of
Skrukkefjell (meaning puckered mountain) is very rough.

Petrography.

Approximately 9 9, of normativ quartz appear in both the analyses of
Table I. (1.2). Quartz, however, was only found in a rathersilicious and coarse-
grained rhyolite (74.50 9, Si0,) at Skrukkefjell. The most abundant silica
mineral in the trachytes is cristo-
balite. It has been found in
cavities in the rhyolite together
with small platy crystals of
hematite, but usually cristobalite
occurs in the groundmass as tiny
anhedral grains filling the inter-
stices between feldspar laths.
Sometimes it has been enriched

in small spherical globules con-

Fig. 5. Pebble of orbicular cristobalite-trachyte Slstln‘g of an lntergl:owi()h . of
from a brooklet near Bombellestoppen. alkali feldspar and cristobalite.

4/, nat. size. Owing to the small colour con-
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Table 1.

Chemical analyses of trachytes, trachy-andesites, trachy-basalts,
and hornblende trachybasalt inclusion,
Jan Mayen.

1 2 3 4 5 6 7

Si10, 64.88 65.85 56.71 54.45 46.25 46.04 49.03
TiO, 0.60 0.25 1.80 1.78 3.75 3.96 2.79
Al,O4 16.10 16.10 17.06 17.77 16.07 16.39 16.63
Fe, O, 3.35 3.17 3.55 2.05 1.88 4.01 10.37
Fe O 0.70 0.42 3.68 5.46 10.08 7.89 0.53
Mn O 0.18 0.20 0.17 0.44 0.19 0.30 0.21
Mg O 0.32 0.98 2.57 2.57 5.37 5.29 4.20
CaO 1.23 2.05 4.67 5.35 9.33 9.75 7.94
Na, O 5.61 5.58 4.94 4.65 3.45 3.18 4.09
K, O 5.33 5.20 3.43 3.25 1.97 1.97 2.11
H, O + 1.13 0.27 0.70 0.50 0.18 0.36 0.78
H,O0— 0.06 0.06 0.04 0.59 0.02 0.17 0.06
P, O, 0.05 0.04 0.43 0.61 1.17 0.83 0.95
S 0.27 n.d. 0.00 0.04 0.03 n.d. 0.05
CO, nil. 0.37 0.07 tr.

99.81 100.17 99.75 99.88 99.86 100.14 99.74
1. Trachyte, Inndalsmeya, Jan Mayen. Anal., B. I. Borgen, S. R.
2. » Bombellestoppen, Jan Mayen. G. W. Tyrrell 1926 p. 749.
3. Trachyandesite, Dollartoppen, Jan Mayen. Anal., B. I. Borgen, S. R.
4. » » Eggoya, Jan Mayen. G. W. Tyrrell 1926 p. 749.
5. Trachybasalt, Serbukta, Jan Mayen. Anal., B. I. Borgen, S. R.
6. » » Seylen, Jan Mayen. G. W. Tyrrell 1926 p. 753.
7. Hornblende trachybasalt inclusion in trachyte, Skrukkefjell, Jan Mayen. Anal., B. I.

Borgen, S. R.

trast between the globules and the matrix, the globules are only visible on
weathered, smooth surfaces and in polished specimens, Figs. 5 and 6. The
globules have a milky-white colour and are 0.05-2 mm in diameter. Some
large spots have been formed by the coalescing of several individuals. The
nuclei of the globules may have a slight red tint and on the moistened sur-
face of the polished rocks, structures like those pictured in Fig. 6b may
appear. Phenocrysts of alkali-feldspar, diopside, or biotite sometimes project
from the matrix into the globules. A determination of the content of Si0,
showed 67.0 %, in the globules and 62.8 %, in the matrix. Spectrographical
analyses disclosed that the matrix was considerably richer in Ca, Mg, Fe and
Mn than the globules. This is due to the presence of small grains of a
pyroxene-like mineral and iron ore in the groundmass.



b)

Fig. 6. a) Photomicrograph of a globule in the trachyte of Bombellestoppen. x 29.
b) Drawing of structures found in the globules.

Cristobalite has been found in the trachytes from Bombellestoppen,
Inndalsmeya-Stakken, Tékefjell, and Avdalsmeya. It does also occur in a
felsitic intrusive at Rooberg. Cristobalite was also seen in trachyte fragments
from the volcanic conglomerates near Skrukkefjell and Schiertzegga.

Cristobalite was recognized by its low refractive index (s,0<< 1.487,
g,w<< 1.482), its low double refraction, and by its characteristic curved
fracture system and mottled appearance between crossed nicols (Fig. 7).
X-ray powder diagrams were produced to confirm the determinations. The
descriptions of cristobalite by H. Kuno (1933) and A. G. MacGregor (1938)
greatly facilitated the determinations.

The trachytes have phenocrysts of anorthoclase up to 5-6 mm in size.
Plagioclase may also be present. The phenocrysts commonly occur in groups
and are allotrimorphically intergrown. Ferromagnesian phenocrysts include
diopside, biotite, and iron ore, but
they constitute less than 5 9, of
the rock. The biotite is as a rule
heavily stained with iron ore. Acces-
sories are sphene, zircon, and apa-
tite.

Basic inclusions.

A most characteristic feature of
the Jan Mayen trachytes are dark,
reddish-brown inclusions of a
highly vesicular hornblende trachy-
basalt. The inclusions stand out e
in relief on weathered surfaces and Rhyolite, Skrukkefjell. x 150.

Fig. 7. Photomicrograph of cristobalite with
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they occur in great abundance. The inclusions are generally oblong and
well rounded, but are also quite often irregular and show signs of being
resorbed. The size varies. The largest one found was 30 cm in length, but
as a rule they are much smaller - less than the size of a fist.

Plagioclase (An 45-55), augite, hornblende, olivine, and iron ore occur
as phenocrysts. The groundmass consists of approximately equal amounts
of plagioclase and hornblende, Fig. 8.

The presence of feld-
spar in the vesicles of the
inclusions is of special
| interest. Sometimes the
vesicles are only partly fil-
led with feldspathic mate-
rial, sometimes feldspar
fills up the entire vesicle.
The feldspar is a soda-
orthoclase, and an analysis
of the material from the
W vesicles showed 4.19 9,
¥ Na,0 and 8.31 % K,O.
The feldspar laths may be

Fig. 8. Photomicrograph of trachybasalt inclusion in concentrically arranged but
trachyte, Bombellestoppen. x 47.

usually they occur in radial
groups, Fig. 9. In addition
to feldspar, small amounts of radiating prehnite, brown pyroxene, and
quartz may occur in the vesicles. These feldspar-filled vesicles are closely
similar to the feldspar ocelli so commonly present in lamprophyre dykes
(H. Carstens (1959)). The ocelli ge-
nerally show a considerably enrich-
ment of potash compared to the
rocks in which they occur, Table I1.
Rather similar basic inclusions
in trachyte have been reported
from Tristan da Cunha, another vol-
canic island on the Mid-Atlantic
ridge (J. C. Dunne (1946)). Accor-
ding to H. Williams (1932) basic
inclusions are typical of volcanic
domes in general. It is of interest
that the basic inclusions collected
by the writer on the trachyte dome
Petit Suchet in the Chaine des Puys _ .
. . . Fig. 9. Photomicrograph of feldspar ocellus in
L0 Auvergne proved to be identical trachybasalt inclusion in trachyte, Skrukkefjell.
with those of Jan Mayen. Empty vesicle in the center. X 19.
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Table 2.
Contents of alkalis in feldspar ocelli.

Na, O K, O
Inclusion of hornblende trachybasalt, Jan Mayen ........ 4.09 2.11
Feldspar ocelli in hornblende trachybasalt, Jan Mayen .... +.19 8.31
Oligoclase diabase, Hovedeya, Oslo, Norway ............ +.19 2.11
Feldspar ocelli in oligoclase diabase, Hovedoya .......... 4.09 7.56
Mesocratic diabase, Ny-Hellesund, Norway .............. 3.90 0.94
Feldspar ocellar pipe in mesocratic diabase, Nv-Hellesund 3.97 2.01
Diabase, Snareya, Oslo, Norway ...................... +.17 2.92
Leucocratic segregation in diabase, Snareya, Oslo ........ 3.23 5.94

Anal., B. I. Borgen, S. R.

There can hardly be any doubt that the basic inclusions of the Jan
Mayen trachytes are cognate xenoliths. The composition is trachybasaltic
(Table I) and, apart from the inverse relations of ferrous and ferric iron,
the analysis is similar to the trachybasaltic lavas.

Some conclusions.

Oceanic islands serve as a classic example of the trachyte-basalt asso-
ciation. This association, however, also occurs on the continents, especially
in connection with graben faulting. Thus Jan Mayen bears several litholo-
gical and structural resemblances to the Chaine des Puys in the Massif
Central. This is of considerable interest in view of the recent demonstra-
tions of a close structural relationship between ocean ridges and continental
rifts (J. A. Jacobs, R. D. Russel and J. T. Wilson (1959)). Rift structures
follow the crest of the ocean ridges and shallow-focus earthquakes associated
with the mid-ocean ridges occur along this zone. The join between the
great fracture system of Africa and the Indian Ocean in the Gulf of Aden
also clearly points to a common origin.

Cristobalite is extremely common in the Jan Mayen trachytes. Although
descriptions of similar globular cristobalite-trachytes have not been found,
it is considered likely that the globules are remnants of a spherulitic struc-
ture. Cristobalite or tridymite in the groundmass of trachytic rocks is easily
overlooked. To ascertain whether these silica minerals are more common
than usually assumed, the rock specimens sampled by J. C. Dunne on
Tristan da Cunha in 1937 were reinvestigated. Abundant tridymite were
found in the groundmass and in vesicles of the trachytes from the islands
Stoltenhoff and Nightingale of the Tristan da Cunha group, and tridymite



and cristobalite pseudomorphoses after tridymite in the groundmass of the
trachytes of Inaccessible.

It is believed that the feldspar ocelli — representing small trachytic segre-
gations — in the trachybasalt xenoliths have important bearings upon the
problem of trachyte genesis. The writer has earlier (1959) discussed the
relations between leucocratic segregations in basaltic rocks and associated
alkaline rocks in more detail, and the significance of the volatile phase in
the origin of such alkaline rocks was pointed out.
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