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Glacial deposits of the northern region
adiacent to Petuniabukta.in the light
of mineralogical and chemical studies.
central Spitsbergen

ABSTRACT: Mineralogical and chemical analysis of the glacial deposits of the
Petuniabukta region, laid down due to glacial advances occurring from the Billefjorden
Stage to the Little Ice Age has been made. The deposits have substantial carbonate
contents which, however, vary depending on rock types of which the bedrock is built
up. The calcium ion is the main component of the sorption complex of the deposits
under investigation. A proportion of other ions, including magnesium, sodium and
potassium. is markedly lower. An increase in the magnesium. sodium and potassium
ion contents of the sorption complex with age and a concurrent decline in calcium
ions have been reported from glacial tills. The illite clay minerals prevail in glacial
deposits occurring around Petuniabukta. Apart from them, there are large quantities
of the chlorite and kaolinite clay minerals. The glacial deposits of Spitsbergen remain
markedly richer in the chlorite group than glacial tills of Poland. Simultaneously, they
contain markedly smaller amounts of minerals of the smectite group and illite/smectite
mixed-layer minerals. This is due to a fainter effect of the weathering processes on
the glacial deposits of Spitsbergen, compared with the glacial tills of Poland.
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Introduction

The main thrust of research has been directed towards glacial deposits
derived from the Petuniabukta region in central Spitsbergen. This area
underwent multiple modifications by several glacier advances, land uplift
and the action of sea (Boulton 1979, Klysz, Lindner, Marks and Wyso-
kinski 1988, Salvigsen 1984, Salvigsen 1979, Stankowski 1988).

Samples subjected to analysis were taken by the members of the expe-
dition Spitsbergen ’84 organized by the Quaternary Research Institute of
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Table 1
Scheme of sample stratigraphy
Age Type Location Lab. No.
glacial till Ebbabreen 8
Little Toe Age in sta'tu. nascendi Ragnarbreen 19
(morainic mud) Bertrambreen 20
glacial till Horbyebreen 21
Land uplift, accumulative
and abrasive sea action,
gravitational processes
the foot of
Lévehovden 3
Glacier advances i o Ragnardalen 6
ca. 6.500 years BP glacidl. v Ragnardalen 7
Ragnardalen 17
Ragnardalen 18
; bg s Ragnardalen 4
upper series lacial
PP ! slacal ol Horbyedalen 14
glacio-aqueous ..
: ; Horbyedalen 10
middle series gi(letios“ i tnses) Horbyedalen 11
:""P clays Horbyedalen 15
77
§ Ragnardalen 1
:O_; lower series }}lagx;ardalen
2 major advance glacial till ke foot f
= Lévehovden 2
Horbyedalen 16
Horbyedalen 9
initial part clay Horbyedalen 12
glacial till Horbyedalen 13

the Adam Mickiewicz University. Characteristics of deposits, sampling sites
and their stratigraphic positions are presented in Table 1 based on Stan-
kowski’s study (Stankowski et al., this volume).

In the studies the emphasis was on glacial and glacio-aqueous deposits,
as well as aqueous sediments occurring as clays laid down during the glacial
advance called Billefjorden Stage. It took place at about 35.000—40.000
years BP. This time interval has been demonstrated in the Petuniabukta region
in a distinct series of glacial tills (the lower series — the master horizon:
samples 1, 2, 9, 16) and a thin series of glacial tills (the upper series: samples
4 and 14). The intervening series relating to the Billefjorden Stage is composed
of glacio-aqueous sediments (sample 10), silts (sample 11) and varved clays







































