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A complete record of the ‘Lower’ Cambrian—Middle
Ordovician succession of Oland, southern Sweden,
based on the Tingskullen core

PETER DAHLQVIST!, MIKAEL CALNER?, OLIVER LEHNERT*? AND PER
AHLBERG?

The exposed Lower Palacozoic succession on the island of Oland, southeastern Sweden,
encompasses strata of ‘Middle’ Cambrian (provisional Cambrian Epoch 3) through
Darriwilian age. These strata were deposited in the interior parts of the palacocontinent
Baltica, during a time when the continent experienced little tectonic influences and
global sea level was exceptionally high. Later tectonic influences from the evolving but
distant Caledonian foreland basins to the south and northwest were relatively minor to
this area, and the thin sedimentary succession on Oland has never been buried to con-
siderable depths (not below the oil window). In order to study the succession using new
methods, such as carbon isotope geochemistry, the Tingskullen drillcore was recovered
in the year 2010 (Crafoord grant 20050748 to MC). It was drilled c. 670 m northeast
of the old church ruin at Killahamn in the northeastern part of the island. This area
yields the youngest outcropping strata on Oland and thus is the only place where a
complete succession can be retrieved in one single core. The total cored interval is 107
m and the diameter of the core is 39 mm.

The oldest strata in the core are ‘Lower’ Cambrian (provisional Cambrian Series 2)
sandstone of which only the upper five metres were cored before the drilling was
stopped. Petrographically, the sandstone is a quartz arenite with greenish mudstone
intercalations. It represents the Nir Sandstone Member of the File Haidar Formation,
which is sharply overlain by a 55-m -thick ‘Middle’ Cambrian (provisional Cambrian
Series 3) succession of bioturbated, shaly mudstone with thin siltstone stringers belong-
ing to the Borgholm Formation. The upper part of this succession is of particular in-
terest since it represents a more basin marginal equivalent to the organic-rich alum shale
that formed in dysoxic to anoxic environments in the central parts of the basin. A pro-
visional subdivision of the formation into the Mossberga, Bérstad and Aleklinta mem-
bers is possible. The Barstad Member is richly fossiliferous and has yielded abundant
trilobites indicative of the Ptychagnostus praecurrens agnostoid Zone (equivalent to the
Acadoparadoxides pinus trilobite Zone; e.g., Ahlberg 1989). The trilobite fauna from
this member is dominated by Ellipsocephalus polytomus and paradoxidid trilobites of the
Acadoparadoxides oelandicus plexus. Agnostoids are rare but represented by the zonal
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index. The silt- and very fine-grained sandstone facies with wrinkle structures that are
typical for the Aleklinta member at its type locality on western Oland (Calner & Eriks-
son 2012) is not present in the core, in which the corresponding interval is much more
argillaceous. The Borgholm Formation grades upwards into a 0.5 m thick shale succes-
sion with ‘orsten’ lenses. This succession likely represents the Furongian part of the
Alum Shale Formation. It is overlain by the Tremadocian ‘Obolus bed’, which has a
thickness of 0.5 m and shows palacokarstic features at the top. The palacokarst surface
is overlain by a 2-m-thick interval of a conspicuously dark shale belonging to the Dju-
pvik Formation (Ceratopyge Shale; Fig. 1). The Djupvik Formation reflects the end of
siliciclastic sedimentation and is overlain by a 46-m-thick Lower to Middle Ordovician
succession of grey and red, temperate water limestone (the ‘orthoceratite limestone’).
This succession can be subdivided into the Kopingsklint, Bruddesta, Horns Udde, and
Gillberga formations, and equivalents to the Segerstad, Skirlov, Seby, Folkeslunda,
Killa and Persnis limestones. Where possible, we have followed the lithostratigraphic
subdivision of the Oland succession provided by Stouge (2004). The lower portions of
the Ordovician §"°C composite curve for Sweden presented by Calner et al. (2013, this
volume) are based on the Tingskullen core.
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Fig. 1. Conspicuously dark shale of the Djupvik Formation fills palaeokarst grikes in the late Tremadocian ‘Obolus bed’
(leftmost column) and is sharply overlain by grey to slightly reddish ‘orthoceratite limestone’. These transitions mark

major changes in sea-level and in the type of sedimentation in the early Ordovician of Sweden. Tingskullen core, Oland.
Stratigraphic up is from left to right.
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