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The glaciation at Livingston Island has characteristics
of continental ice sheet with ice tongues that debouch
from the inland ice sheet into the Ocean. We have observed the ends of the following ice tongues through 6
studying seasons (from 2004 to 2010): Balkan snowfield (north from the Bulgarian Antactic Base), Calleta
Argentina and Hannah Point.
In the area of the Balkan Snowfield the glacier ends
in the upper part of the cliff that flanks the Bulgarian
beach. In front of it there is a system of mounds and
lakes belonging to the end moraine. At the end of the

Bulgarian beach the end moraine covers the cliff and
has 30–35 m height. Its body is a complex of mounds
and lower sections with different sizes, some of them
filled with temporary lakes. During the seasons of observation the biggest lake in the frontal melting zone
varied in size and form. Nevertheless it always exceeded 100 m in width and length (Fig. 1).
This lake is draining in two directions but the
streams vary in debit and position. The end moraine is
characterized by grain-size analyses and color definition by Munsel color chart (Table 1).

Fig. 1. The biggest lake in front of the Balkan Snowfield end in 2007 (left) and in 2009 (right)

Table 1. Laboratory results from grain-size analyses and color definition for a profile in the end moraine of the Balkan Snowfield
Sample No

>10 mm %

10–2 mm %

2–0.1 mm %

<0.01 mm %

color

0–60 cm
60–80 cm
80–130 cm

20.06
32.29
22.24

23.94
27.71
26.00

45.3
30.2
40.1

10.7
9.8
11.7

GLEY1 5/10Y greenish gray
GLEY1 5/10Y greenish gray
GLEY1 4/N dark gray
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The small differences between the layers due
to variations in melting intensity but in general the
proportion between the fractions is the same. We
suppose that the color becomes darker in depth because of higher moisture. The color scheme (GLEY 1
from Munsel chart) is very typical for these climatic
conditions.
At the Bulgarian beach area moraine feature was
studied (2 m height in the northern part), build of unsorted subangular material, deposited by ice tongue on
the slope of the cliff. It surrounds the tongue from its
frontal side and we have defined it as push moraine. In
the lowest parts the material is mixed with marine pebble because the ice is getting to the beach (Fig. 2).
In the end of the glacier tongue at Calleta Argentina
another end moraine complex was observed. It is build
of 2 transverse mounds at a distance between 10 and
30 m from each other. There is a lake in front of the
glacier’s end. Between the moraines mounds there are
temporary little lakes. There are braiding streams in
front of the glacier that come out of it. Before their
mouth into the Ocean they form widespread outwash
basin with fine material in which different moss, algae
and fungi develop.
The sediments of Calleta Argentina have the following characteristics (Table 2): 1) They have two

Fig. 2. Mixed material from the push moraine in the Bulgarian beach area

Table 2. Laboratory results from grain-size analyses for samples from the end moraine of Calleta Argentina
Sample
No

>10 mm
%

R26
R28

–
2.60

10–2 mm 2–0.1 mm
%
%
3.50
8.62

<0.01 mm
%

62.0
87.2

34.5
1.6

Table 3. Laboratory results from grain-size analyses and color definition for samples from the end moraine of Hannah Point
Sample No

>10 mm %

10–2 mm %

2–0.1 mm %

<0.01 mm %

HP 2009
HP 2006

7.16
33.3

18.42
16.4

55.1
23.2

19.4
27.1

or more fractions with predomination of those less
than 2 mm; 2) those which are transported by streams
contain more of fraction finer than 0.01 mm, despite
of the short path to the Ocean.
In the area of Hannah Point sediments of the end
moraine which also form system of mounds, lowerings and lakes with different sizes were described.
The laboratory studies (grain size and petrographical analyses) showed the following results (Table 3):
1) In 2006 the samples were with predomination of the
coarser and finer fractons of moraine sediments; 2) At
the same place in 2009 here was a stream with finer
material (predomination of sand).
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color
5Y 6/2 light olive gray
–

The studied sediments belong to the end moraines
landscape, in which can be defined material from recessional, inner and ablation moraines as well as fluvioglacial. They form different by sizes mounds, separated or
in a row, build of heterogeneous angular or subangular
material with predomination of the coarse fractions.
The streams that come out of the glaciers are temporary
and are not associated with large accumulation features.
Their deposits are finer than those of the moraines.
Without specialized studies, our observations from
2004–2010 show generally decreasing of the lakes in
front of the glaciers, deposition of a new moraine features and retreating of the ice tongues.

