Vol. 36, No. 1-3 ' Wul;szowu 1986

LESZEK LINDNER, LESZEK MARKS & RYSZARD SZCZESNY

- 'Lat_e Quaternary tectonics
in western Sorkapp Land, Spitsbergen

ABSTRACT: Photogeologic analysis and fieldworks in the Bunge Glacier area
indicate symptoms of the Late Quaternary tectonic phenomena in western Sér-
kapp Land, southern Spitsbergen. The fault zones cut pre-Quaternary outcrops of
Stupryggen and Kulmrabben as well as the raised marine beaches. This tectonies
is due to land release during the late Strkapp Land (= Vistulian, Wiirm) Glaciation
when a considerable retreat of glaciers in Spitsbergen occurred, Evidences of such
Late Quaternary tectonic movemenis call for a revision of the commonly applied
hypsometric correlation of raised marine beaches in this area, )

INTRODUCTION

The paper presenis the Late Quaternary phenomena, the symptoms
of which are observed in the field as well as on air photos in western
Sorkapp Land, southern Spitsbergen. Such phenomena are marked by
lineaments on air photos (OSTAFICZUK & al. 1982), being several metre
high edges (developed not only on mountain slopes) and specific patterns
of meltwater depressions in a seaside plain.

These tectonic phenomena are best recognizable in the western sur-
roundings of the Bunge Glacier (Text-fig. 1) where their occurrence se-
ems to have been connected with a quick deglaciation of the area du-
ring the Late Quaternary, followed by a glacioisostasy and revival of
the fault running along the western side of Kulmrabben (cf. FLOOD &
al. 1971). According to the present authors a similar fault occurs also at
the eastern side of Kulmrabben (see Text-figs 1 and 4).

KULMRABBEN — STUPRYGGEN AREA

This area (Text-fig. 2) was studied in detail due to fieldworks (KLYSZ
& LINDNER 1982) and the analysis of air. photos (OSTAFICZUK & dl.
1982; LINDNER, MARKS ‘& OSTAFICZUK 1984). The pre-Quaternary
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rocks are represented here by dolomites and locally by phyllitic limesto-
nes and quartzites of the Hecla Hoek Formation (see FLOOD & al. 1971).
Azimuths of the strata are almost meridional whereas the dips change
from 45° to 65° W.

The Quaternary rocks cover not only the pass between Stupryggen
and Kulmrabben but also the downslope fragments of these mountain
massifs (P1. 1, Figs 1—2). Besides, the southeastern part of the Stupryg-
gen massif is partly covered by the Bunge Glacier (Bungebreen) and its
lateral ice-cored moraine (Text-fig. 2 and Pl. 2, Fig. 1). '

Armdst the main tectonic elements (faults) there are steep northern
slopes of Kulmrabben (Pl. 3, Fig. 1), several metre high edges (inclined
northwards and southwards) on the southern slope of Stupryggen (Pl 1,
Fig. 1), continued by a meltwater gorge in the lateral ice-cored moraine
of the Bunge Glacier (Pl 2, Figs 1—2). All these elements run meridio-
nally and thus are perpendicular to the fault that resulted in the deve-
lopment of the Kulmrabben—Stupryggen pass and the outwash plain
along the western margm of the Bunge Glacier snout (see Text-ﬂg 1)

t‘ Stuprygg ¥ A

o
‘o 00’0 “o’

-~ SPITSBERGEN
N . 7
W &5
- -l -

F1g 1 Locataon sketch of the investigated area in western Sorka'pp Land, Spits-
: bergen

1 — outcrops of pre-Quatemary bedrock, 2 — lakes and streams, 3 —_ glac1er,
4 — main faulfs, § — glacier extent in 19th century, 6 — glacier extent in 1980
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Thie- déscribeéd area has been previously covered by glaciers, as pro-
ved..by ancient morairies on Stupryggen and till patches near thé ‘sum-
mit ‘of Kulmrabben.. The following deglaciation occurred only several
thousand years ago (KEYSZ & LINDNER 1982; 'LINDNER, MARKS &
OSTAFICZUK 1984; LINDNER, MARKS & PEKALA 1984). For this
reason, the tectonic phenomena mist have been formed at the turn of
the Pleistocene and the Holocene. They are probably still active now, as
proved by the location of the present gorge in a lateral ice—cored morai-
ne just along a fault (see Text-fig. 1).

BREINESFLYA AREA

A meridional meltwater vaﬂey, 200—300 m wide, is the main mor-
phologic element in this area (see Text-fig. 3 and PL 4, Fig. 1). This
valley is incised into three raised marine beaches at 20—26,-15—18 and
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Fig. 2. Photogéologic map of the pass between Stupryggen and Kulmrabben (for
' location see fI'e_z_:tl-_fig. 1; aft_e‘_r OSTAFICZUK & al. 1982)

1 — mountains with a waste cover, 2 — monadnocks, 3 — delluvial covers, 4 —
debris falls, 5 — landslide fans, 6 — alluvial fans, 7 — ancient terminal and lateral
moraines, 8'— compact gdlacier ice, 9 — lateral ice-cored moraines, 10 — meltwater
gorges,. 11 — sandur, 12— snow patches, 18 — protalus ‘ramparts, 14 — raised
marine terraces (altitudes in metres asl), 16 — valley and depression bottoms,
16 — lakes, 1T — sireams and waterfall, 18 — morphologic edges - '
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8—12 m a.sl (see OSTAFICZUK & al. 1982; 'LINDNER, MARKS &
OSTAFICZUK 1984). The terraces are composed .of shingle, 1—5 m thick,
arranged in numerous generations of storm ridges,. separated one .from
another by channel-like depressions that form dark ‘tones on air photos,
through which projecting are the momadnocks- built of Carboniferous
sandstones (Text-fig. 3 and Pl 3, Fig. 2).

.Fig. 3. Photogeologic map of the northern part of Breinesflya (for location see
Text-tig. 1; after OSTAFICZUK & al. 1982); explanations the same as for Text-
~fig, 2 ’

A paleogeomorphologic analysis of this area indicates that the pri-
mary meltwater runoff occurred slightly more southwards than the pre-
sent-day one (Text-fig. 3). Its relics are still visible in the terrace 20—26
m a.s.l, in a zone with a disturbed pattern of storm ridges, and then it
runs towards the sea. This fact as well as a lack of continuation of the
present-day meltwater valley towards the sea, define precisely the time
of its development. The available data on age of marine terraces in this
part of Spitsbergen (cf. LINDNER, MARKS & PEKALA 1984) suggest
that the meltwater runoff changed its course at the turn of the Pleisto-
cene and the Holocene.

TECTONIC INTERPRETATION
The presented data indicate that tectonic phenomena have occurred
and still occur in this area, and influence the present exogenic processes,
especially the changes in' a meltwater runoff.
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The longitudinal faults distinguished by FLOOD & al.:(1971) and the
authors: at the eastern and western sides of Kulmrabben. are the main
symptoms of this tectonics (Text-fig. 1). The other faults (OSTAFICZUK
& al. 1982; see also Text-fig. 1) run meridionally and thus ;perpendicu-
larly to the longitudinal ones. The setting of these faults and the lands-
cape analysis allows to recognize the structure of Breinesflya .and the
meighboring massifs (see Text-fig. 4). The deglaciation of southern Spits-
bergen resulted in a considerable ‘decrease in the value of the ice load.
'The land got uplifted and the arisen ténsile stress formed a system' of
‘meridional ‘normal faults. Coevally the older longitudinal faults at eas-
tern and western sides of. Kulmrabben could be rejuvenated:. The activa-
" tion of these faults in the Late Quaternary is proved by the location of
numerous elongated lakes in Breinesflya along the western fault as
‘well as by a deeply incised meander in a graben of the Vinda River at
the southern end of Kulmrabben (see Text-fig. 1, 4 and Pl 4, Fig. 2).

Fig. 4. Blockdiagram, to show a fault pattern in the Stupryggen — Kulmrabben —
Breinesflya area .
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The maximum vertical .displacements.on western slopes of- Stupryg-
gen and -Kulmrabben reached 100 m. Similar events of glacioisostatic:ori-
gin were noted by LUNDQUIST &: 'LAGERBACK: (1976) and LAGER~
BACK' (1978) -in Scandinavia, and by SHOTTON (1965) throughout the
British Isles. Im Spitsbergen, similar faults were described for the For-
landsundet graben (WOJCIK 1981) ‘and suggested (STRAKOV & al. 1983)
_ also in the Nordensklold Land and Sorkappoya '

In Breinesflya, symptoms of the tectonic _phenomena are reflected by -
the -described meridional melwater valley -incised. in raised marine bea~
ches (see Text-fig. 3) and by location of the Vinda mouth at a prolonga-
fion of ‘the fault on the Plogen slope (see Text-fig. 1).:Besides, a fault'is
marked on the' Arkfjellet slope, beihg probably continued under the Bun-
ge Glacier and passing into ameriddional fault that séparates Stupryggen
fromy Kulmrabben (see Text-fig. 1) and is abse‘rVed furthet north; én slo~
. pes of Wiederfjellet and Gavrilovfjellet (Pl 3, ‘Fig. 2).

In Breinesflya, the meridional faults can be dated by the marine be-
ach 20—26 m a.s.l, unevenly developed at both sides of the meltwater
valley. This terrace was accumujated at the end of the Sérkapp Land
(= Vistulian, Wiirm) Glaciation (cf. LINDNER, MARKS & PEKALA
1984) and probably in thig ""time the meridional faults originated. The
absence of these faulfs in the lowest marine beach of Bremesﬂya (cf.
Text-figs. 1 and 3) indicates ‘that in some areas their development has
not continued until the present times. On the other hand, in the Vinda
mouth and in the meltwater gorge in the lateral ice-cored mﬂralne of
the Bunge Glacier, the faults have remained active until the present days.

CONCLUSIONS

The‘recogmzed young tectonic. phenomena of a glacioisostatic origin,
md1cat,e a block ‘structure of the Quabernary bedrock in southern Spits-
berger.. rir‘herefore a correlation of raised marine beaches is considerably
difficult in this part of. Spitsbergen, even at small distances, and the com-
monly dppﬁéd. hypsometric criteria (cf. JAHN 1959; BIRKENMAJER
1960; KARCZEWSKI & al. 1981; ANDRZEJEWSKI & al. 1981) should be
revised.
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I\EODOCZWARTORZEDOWA TEKTONIKA W ZACHODNIM SOREAPP LAND
NA SPITSBERGENIE :

(Streszczenie)

Przejawy mlodej tektoniki na obszarze zachodniego Sérkapp Land w polud-
niowym Spitsbergenie sg widoczne w postaci kilku- lub kilkunastometrowych kra-
wedzi, utworzonych na zboczach masywéw gérskich, oraz prostolinijnych ukiadéw
obniZeri wykorzystywanych przez wody roztopowe i jeziora na Breinesflya (patrz
fig. 1—3 oraz pl. 1—4),
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Zanik lodowcéw poludniowego Spitsbergenu.doprowadzil do wyraZnego zmniej-
szenia cheigZenia podioza skalnego, a tym samym do glaciizostatycznego wypigtrze-
nia obszaru oraz powstania naprezefi rozciggajacych. Te ostatnie spowodowatly
z kolel powstanie Scieé i uskokéw normalnych, Niejednakowy rozwéj tarasu mor-
"skiego 20—26 m n.p.m, po cbu stronach strefy uskokowej wykorzystywanej obec-
nie przez dolinki wéd roztopowych wskazuje, iz zjawiska neotektoniczne zostaly
zapoczgtkowane u schytku zlodowacenia Sorkapp Land (= Vistulian, Wiirm).
‘W niektérych obszarach wygasly one w mlodszym holocenie, natomiast w sirefie
ujécia rzeki Vindy do morza oraz w przetomie wbd przez boczny wal lodowomo-
renowy lodowca Bunge sa one czynne do dzi$ (por. fig. 1 oraz 4). '

Przedstawione mlode zjawiska tektoniezne uwarunkowane glaciizostazja wska-
zuja na blokowy charakter budowy podloia czwartorzedu badanego obszaru.
W -istoiny spos6b utrudnia to -hipsometryczna korelacje wymesmnych taraséw
morskich w poludniowej czeSci Spitsbergenu.
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Stupryggen

o Kulmrabben

1 — The pass between Stupryggen and Kulmrabben located in a rejuvenated fault
zone; July 1985

2 — Kulmrabben cut from the north by a fault zone, now used by nival waters;
July 1980
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lateral ice-cored moraine

1 — Snout of the Bunge Glacier with a meltwater gorge (arrowed) in the lateral
ice-cored moraine (cf. Fig. 2 in this Plate); August 1985

2 — Meltwater gorge in the lateral ice-cored moraine of the Bunge Glacier; July
1980
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l Kuimrabben

Gavrilovteliet

1 — Kulmrabben cut from the west by a fault zone; July 1980
2 — Monadnock of Carboniferous sandstones at the edge of the marine beach
20—26 m a.s.l. in Breinesflya; July 1980
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1 — Meltwater valley in the fault zone formed in Carboniferous sandstones which
underlie the marine beaches in Breinesflya; July 1985

2 — Mouth of the Vinda River located in the Vinda Graben in the southern part
of Breinesflya (cf. Text-fig, 4); August 1985
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