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A 23-day cruise was undertaken north of Iceland, primarily along the
Kolbeinsey Ridge Crest from 86°30'N to 71°407l", and the tohns Ridge from

71°30°N, 4°36'W to 73°N, 5°32'E.

Extensive rock dredge sampling was carried

out, and each dredge site was accompanied by magnetic and seismic reconnais-

sance profiling.
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OPERATIONS

The objective of this cruise was to study geochemical variations of
basalt erupted along the northern Iid-Atlantic Ridge away from Iceland in
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order to delineate the extent of mantle flow from the Iceland plume,

northward beneath the Kolbeinsey Ridge.
the Tjdrnes Fracture Zone, South of Kolbeinsey Islet, where the position
of the present axis of rifting over the submerged northern Iceland Shelf is
Exploratory rock sampling of the Mohns Ridge was

uncertain and complex.

Particular attention was give

planned, time permitting, and was carried out.
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Five days were spent south of Kolbeinsey Islet in Tjérnes Fracture
Zone (12 stations), four days on the Kolbeinsey Ridge Axis between
Kolbeinsey Islet and the Spar Fracture Zone, 69°N, (9 stations), and five
days on the Kolbeinsey Ridge Crest between the Spar and the Jan Mayen
Fracture Zone, 71°30'MN, (6 stations). Oonsiderable time was lost in this
latter segment of the Mid-Atlantic Ridge due to temporary staenation of
fog and ice derived from the Greenland Coast, resulting in a rather limited
number of successful dredge stations. Three days were spent on the Mohns
Ridge (6 stations).

Time allocation was as follows:

Seismic and magnetic profiling (24 profiles) 122 hrs
Dredging (33 stations) 85 hrs
Transit, including magnetic and depth profiling 319 hrs

PRELIMINARY RESULTS

Each dredge site was chosen on the basis of seismic and magnetic
profiling across the ridge axis. The preliminary results of these
profiles and dredging stations are summarized below.

1. Tjérnes Fracture Zone -

* South of Kolbeinsey Islet in direct continuation of the Kolbeinsey
Ridge, a small graben appears to have developed rather recently. Con~
siderable block faulting, sedimemt disturbance, and localized volcanism
are evident. Dredge sampling in the northern section of the graben, near
Kolbeinsey Islet, confirms that very recent volcanism has intruded the
sediment within the graben. Further south, within the graben, irregular
shallow basement is clearly evident, but volcanism has not been sufficiently
intense to intrude the sediment blanket,which is only locally disturbed.

* The Grimsey Shoal north to Kolbeinsey Islet appears to be a relatively
older subaerial ridge, now covered in part by sediments. Dredge sampling
of a large tablemount just SE of Kolbeinsey Islet suggests that the feature
was built up by subaerial volcanism, then subsided and was eroded by wave
action at two distinct levels (or terraces) - one at a 50-60 meter level
and the other at a 80-100 meter level. The Hornbanki Shoal appears also
to have been built by subaerial volcanism. Presence of oxidized scoriaceous
volcanic material suggests that the dredge site is near a vent.

*The origin of the Tj8rnes-llanareyjar Ridge remains uncertain. Only
tuff was dredged north of Lagey Islet. No evidence of submarine volcanic
activity was encountered along the major north trend of this ridge, which
very likely has been built only by subaerial volcanism. However, near its
NW end (66°30.4'N, 17°20.4'W), a small isolated seamount was dredged and
provided very vesicular, small pillow lava (fist size) with glassy palag-
onitized crust. The seamount definitely represents a submarine eruption at
very shallow depth. It perhaps represents the 1868 volcanic activity
reported in Icelandic history.
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Further north, west of this latter seamount, or NE of Grimsey, another
small isolated seamount (66°38.5'N, 17°47'W) was encountered while we were
testing a possible en echelon connection of the North Neovolcanic Zone of
Iceland with the Kolbeinsey Ridge and its southern graben. This feature
represents a small and vecent submarine vent (9D). Time did not allow us
to determine if this vent is part of a larger submarine chain of vents
along a N-S fissure, as would be anticipated from the en echelon model.
However, one can affirm that recent submarine volcanic activity has occurred
in the Tjornes Fracture Zone, between the Northern Neovolcanic Zone of
Iceland and the Kolbeinsey Ridge or its southernm extension as a graben.

% Kolbeinsey Islet was visited and sampled on a day of calm sea with
an eastward swell. The islet was approached in a rowboat from the SE where
landing appeared easiest. A party of three men directed by Schilling,
spent one hour on the islet. The islet is made of fresh subaerial vesicular
lava with local bands of highly oxidized lava (reddish). The upper surface
is, of course, quite weathered and covered with guano.

Lagey and Hayey Islets, as well as Grimsey, were also visited and
sampled. Hayey Islet is made of palagonitized tuff only, containing
rather sparse volcanic bombs, vesicular and scoriaceous in nature. The base
of Layey is a grey basalt flow overlayed by tuff (and perhaps sedimentary
deposit).

2. Xolbeinsey Ridge up to the Spar Fracture Zone -

Just north of Kolbeinsey Islet, the ridge starts to develop. The crest
is narrow and asymmetrical, and exposed volcanic peaks are irregularly dis-
tributed. Progressing north, the crest widens and becomes more symmetrical.
It has an inverted-V shape, and exposed peaks reflecting recent volcanic
activity are located near the top of the crest. There appears to be no rift
along the entire length of this segment of Kolbeinsey Ridge. Fresh, glassy
pillow basalts were dredged on the crest along the entire length (7 stations).
A few dredge hauls on the flanks of the crest show aging features such as
palagonitization and a thin coating of manganese on the more weathered
pillows. This suggests that the rocks, indeed, increase in age away from the
axis of the ridge, as postulated by the seafloor spreading theory. The
Meteor bathymetric and magnetic survey map proved to be very useful in
locating the crest of the ridge, and was guite accurate (Meyer, Voppel,
Fleisher, Closs, and Gerke, Sonderdruct Deutsch. Hydrogr. Zeitschrift 25,
193-201, 1972).

3. Kolbeinsey Ridge between the Spar and Jan Mayen Fracture Zones -

Because of ice and fog, only a few seismic profiles could be made
across this segment of the ridge. As indicated by Johnson and Vogt (J.Geophys.
Res., 77, 5688-5696, 1972), the ridge north of the Spar Fracture Zone widens
' considerably, and a small irregular rift appears to be present. The zone
of recent volcanism was found to be more irregularly distributed over the
crest and more difficult to locate than that south of the Spar Fracture Zone.



Recent volcanism appears to be displaced toward the east or west of the
axis of symmetry of the ridge (determined from topographic cross-section
profiles).

Just south of the Jan liayen Fracture Zone, the ridge is featured by
a small asymmetrical graben with pronounced step~block faulting on the
east side (profile 26). Recent pillow basalt volcanism intrudes the
center of the graben (27D).

4, Mohns Ridge -

Five seismic and magnetic profiles were made across the !ohns Ridpge,
and four successful dredge hauls obtained. The topographic and magnetic
maps published by Johnson and Heezen (Deep Sea Res., 14, 755-771, 1967)
were found to be very accurate. Rock sampling of the lohns Ridge was
carried out for exploratory purposes, because, to our knowledge, no samples
within the rift had yet been cbtained. Dredging of the westernmost
recognizable part of the ridge, 140 kilometers NE of Jan Mayen, was un-
successful in recovering hard rocks. Dredging of both the north and south
wall of the rift up to 200-300 meters above the bottom of the rift
indicates that both walls are covered with a thin blanket of mud. This in
turn suggests that this most western segment of the Mohns Ridge has re-
mained volcanically inactive for sometime. West of this profile, the Mohns
Ridge axis remains unknown, as does its relation with the Jan llayen
Fracture Zone and Island.

Further east, pillow basalts were consistently recoveged within the
rift of the Mohns Ridge to the limit of our sampling at 73°N, 5°32'E.
Consistently, these pillows show signs of aging, such as weathered surfaces,
palagonitized glass, and thin coatings of manganese, yet they were obtained
right at the bottom of the rift below the magnetic high. An unusual amount
of mud was also encountered there. This suggests to us that the llohns Ridge
has remained volcanically relatively inactive for the last 100,000 years or so.
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