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INTRODUCTION

Among the xenoliths in the Surtsey ejacamenta
there are numerous sedimentary rocks. These
rocks occur most abundantly in the tephra cone
of Surtur II; due to erosion of the tephra they
gradually become exposed and eventually fall
out and roll down the slopes. Numerous blocks,
the biggest with a diameter of approximately 1
m, are found N of the lava pool in the Surtur II
crater (Plate I A) and most of the present
material was collected there in June 1968.

The material was obviously lithified prior to
the Surtsey eruption (November 14, 19638) and
must derive from sedimentary rocks in the sea-
floor where Surtsey now stands. Before the erup-
tion the water depth was about 130 m and the
existence of lithified sediments in that position
deserves some attention. The locality is situated
in the extension of the Central Graben of Ice-
land, a structure which probably is less than
600,000 years old (RUTTEN & WENSINK 1960)
and characterized by glacial and postglacial vol-
canism. The zone is part of the Mid-Atlantic Rift
System, and according to the concept of spread-
ing of the ocean floors, any sediments present
should be very young. The main part of the Vest-
mannaeyjar archipelago is only 5,000—6,000 years
old (JAKOBSSON 1968).

The geologic setting implies that the xeno-
lithic material was lithified in the marine en-
vironment. Processes of that kind are usually
attributed to compaction due to overburden, but
according to the properties of the sediments no
compaction occurred in this case. Recent observa-
tions support the opinion that submarine lithi-
fication does take place at or near the water/
sediment interface both in carbonate sediments
(FISCHER & GARRISON 1967) and in pyroclas-

tic sediments (MORGENSTEIN 1967) but the
processes are still much disputed.

SEDIMENT CLASSIFICATION
AND DATING

All sediments consist of volcanic material dom-
inated by sideromelane glass, but with regard to
depositional conditions they belong to two dif
ferent groups, one which indicates high-energ
transport and another which indicates low-energy
transport.

The high-energy type is bedded and laminated,
often with convolute or otherwise disturbed
lamination and with repeated graded bedding
(Plate I A-B). The grain size ranges from silt to
pebble, and the material is generally of high
sphericity, rounded to sub-angular and close-
packed. The grading occurs both within 5—10
cm thick beds and within thin laminae, some
mm in thickness. Shell fragments, more or less
rounded and often with polished surfaces, are
common but no complete shells are found. All
characteristics indicate high-energy transport and
the mechanism was certainly a turbidity current
flow, sometimes with transitions to mudflow.

The low-energy type is a massive sediment in
which no bedding has been observed. The grain
component is a well-sorted medium to fine sand,
and the material is loose-packed and of medium
or high sphericity and roundness. Fossils are
frequent and range from foraminifers to mol-
luscs, all unworn and well preserved (Plate 1
C-D). The shells are not in growth position but
have been gently treated by the forces of trans-
port and deposition; undamaged foraminiferal
tests or thin mollusc shells such as the Dentalium
in Plate I G occur even without any internal
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Plate 1. A. Sedimentary xenolith with shell fragments and graded bedding near the rim of the lava pool in Surtur II.
Hammer handle 35 cm. June 1968. B. Polished surfaces of turbidite with repeated graded bedding and disturbed lamination.
B2 is the surface perpendicular to B1l. C. Massive sediment with thin, undamaged shells. C2 is the Dentalium shell after pre-
paration. There is no sediment in the interior of the shell, the inside is lined with radiating phillipsite aggregates (not visible
in picture). Length of shell 28 mm. D. Massive sediment with foraminifer, Cementing isotropic substance fills most of the pore
volume except unbroken right chamber of foraminifer. Thin section, plane polarized light. E. Massive sediment with highly
birefringent crystalline coating on grains and weakly birefringent pore filling. Thin section, crossed nicols. ¥. Electron stercos-
can micrograph of massive sediment. In Jower part of the picture a rounded sediment grain with radiating crystalline coating.
No indications of crystals in the siliccous substance which fills pore volume. Freshly broken surface.
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