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ABSTRACT: Ice-cored moraines are the only accumulation forms of Antarctic ice-sheet
in the contact zone with Bunger Hills. Their longiness ranges from 3.5 km to 250 m,
they are from 300 m to 30 m wide and their elevation oscillates between 10 and 5 m.
A thickness of morainic cover which lags the ice-core is changeable in the limit of 1 m.
A process of decay of ice-cores, leading to deformations of their moraines, plays a small
part up to now. It is caused a dry climate, probably, which was not favorable for -
the release and the work of melted waters in a large scale. The weak separation
of ice-cored moraines results from a small amount of morainic material transported to
the front of ice-sheet, probably as the ice-sheet is almost motionless.
The granulometric analysis of morainic sediments shows their bad segregation.
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1. Geographiéal situation of Bunger Hills

The Bunger Hills (oasis) is one of the bigger area free from ice on
Antarctic continent. They lie in Eastern Antarctic near the margin of ice-
-sheet, on the border between Land of Queen Mary and Wilkes’s Land
near the Knox Bank (latitude: from 66 20’ to 6558 S, longitude: from
101 20" to 100 28" E). The largest land part of Bunger Hills, in the central
part of which occurs the Polish Antarctic Station named after A. B. Dobro-
wolski, has almost 500 km2 of surface (Fig. 1).

The Bunger Hills are surrounded by ice from the every side. The front
of Antarctic ice-sheet contacts with the Bunger Hills from the east, the Apfel
Glacier abounds the oasis from the south, the Adisto Glacier does it from
the west. The flowing-down Ramenhus Glacier closes this area from the
north, together with the shelf-type Shackleton Glacier and with the many,

*) Paper has been prepared in the summer season of 197879 during Polish Scientific
Expedition to A. B. Dobrowolski Station organized by Institute of Geophysics, Polish Academy
of Sciences. )
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many years old sea-ice. The distance about 70 km separates the Bunger
Hills from the open ocean.

This free from an ice area presents itself the complex of rocky hills
builded by precambrian metamorphic rocks, granato-biotite gneises are most
common between them. This complex is cut by doleritic dikes (sills)
furthermore. Depressions “of oasis, which have a tectonic character, are
filled up by numerous lakes: the Figurnoe Lake is largest among them.
It is 18 km long, 1 to 0.1 km wide and it has the bigest depth 137 m.

The hipsometric relations of the Bunger Hills are very differentiated.
The highest rocky lifts with abrupt slopes are situated in its eastern part.
They reach the absolute altitude more than 140 m a.s.l. and 100 m of
relative heights. But the highest hill called Piramidal (172 m a.s.l.) is situated
3 km apart of the Polish Station in the SW direction. The central, western
and southern parts of oasis are characterized by more gentle relief, conside-
rably. These area are hilly also, but absolute altitudes of elevations exceed
seldom 100 m and its relative heights are no more than 70 m. The front
of ice-sheet, which fits close the oasis from the east lifts quickly, becouse
it reaches 300 m a.s.l. in the distance 1.5 to 1 km from the Bunger Hills
and in the distance 7 km has the altitude 500 m a.s.l., already. The inclination
of the head is small at first with the values 4°-3° and it increases itself
up to 8°-6" nearby oasis (Fig. 2). _

The different hipsometric relations were observed between southern part
of Bunger Hills and the Apfel Glacier, which closes the oasis from this
side and flows down from the ice-sheet. The surface of this glacier in the
S direction from Dalekoe Lake is situated higher than the oasis initially,
but it lowers itself in the W direction quickly to the altitude of 80 to
50 m a.s.l., this means it is situated underneath the Bunger Hills. The Adisto
Ulacier, which swims round the oasis from the west has the altitude between
25-15 m a.s.l. and the shelf Shackleton Glacier, together with the many,
many years old sea ice (surrounding this area from the north in the immediate
proximity) has the altitude 10 to 2 m a.s.l. only. This icy surrounding of
the Bunger Hills lies considerably below regard to it.

2. Morphometrlcal and geomorphological
characteristic of ice-cored moraines

The marginal zone of the ice-sheet, 17 km long, between Dalekoe Lake
on the south and Leonov Bay on the north (Fig. 3) was the main object
of author’s study in the Bunger Hills. The coastal line of the ice-sheet
in its general coarse is relatively straight and it has the azimuth N 15°.
The uncovering itself, rocky basement. which has very differentiated relief —
has an influence on the character of the contact between the ice-sheet and
the oasis. This contact is formed as cliffs in the places, where the coastal
line of the ice-sheet crosses the depressions of the ground, filled by lakes
of different sizes. The entrance on the head of the ice-sheet is facilitated
by many years old snow drifts often, in the less differentiated area. Such
drifts continue along the coastal line and terminate as cliff form sometimes.
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i1g. 1. Geographical situation of Bunger Hills
1 —icy cliffs, 2 — hilly-undulating area, 3 — ice-shelf



Fig. 2. The contact of ice-sheet with Bunger Hills
1 — icy-cored moraines

(Photo E. Wisniewski)
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tig. 3. Schematic map of ice-cored moraines on the front of ice-sheet close to Bunger Hills
1 — ice-cored moraines, 2 — many years old snow drifts, 3 — hilly-undulating area,
4 —icy cliffs

Snow-drifts are called “snezniki” in russian. The perpendicular walls of the
front of ice-sheet are icy very often so a foliation is uncovered. A big
amount of transported morainic material is observed inside (Fig. 4). The
biggest lake of oasis, Lake Figurnoe is only partially uncovered from under
the ice-sheet. The margin of the ice-sheet crosses the basin of this lake
(400 m wide in this place), a distinct depression and fissures are visible
on it. This dependence of deformations on the surface of ice-sheet margin
in relation to the basement reduces very fast as the distance from the
Bunger Hills grows.

The marginal zone of the ice-sheet characterizes itselt by poorness of
sediments and glacial forms present. The only distinct forms being the result
of accumulation work of the ice-sheet are sequences of morainic hills. They
are present on its margin from Dalekoe Lake to Leonov Bay (Figs. 2 and 3).
These morainic hills can be classified as moraines with an ice-core because
they had been formed on ice, which is present inside, under a layer of
morainic sediments too.

The icy morainic hills continue themselves on long distances usually
having the form of belts. They lie on the margin of the described fragment
of the ice-sheet, in the one sequence, but they have differential dimentions.
Simonov (1971) describes some sequences of similar morainic belts in
Schimacher Hills. The moraines with the ice core occur in some places
between Dalekoe Lake and Figurnoe Lake. Two longest belts of ice-cored
moraines of arc shape with the bulged parts of them directed to the
ice-sheet side continue on the distance about 900 m (Fig. 2). The widths
of them are changeable oscillating from 80 m on their outskirts to 150 m
in the central parts. The elevations do not exceed 10 m or so. The bigger
area with ice morainic hills is situated close to Dalekoe Lake, too
(a square shape with the side 250 m). Moraines with ice-core have smaller
surfaces in the remaining cases.

The ice-cored morainic belts of small dimentions occur also, but in the
two places only: they lie on 3.5 km long sequence of the ice-sheet margin
between Figurnoe Lake and Zerkalnoe Lake. The first one, close to Figurnoe
Lake is 250 m long and 75 m wide, the second one is 450 m long and
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about 100 m wide. The elevation of these ice morainic belts are 6 to 5 m
only.

The biggest one ice-cored moraines (height to 10 m) lie close to the
ice-sheet margin between Zerkalnoe Lake and Leonov Bay. The two, jointed
arcs of ice-cored moraines, with the bulged parts from the ice-sheet side
continue on the distance about 2.5 km in the NE direction from Zerkalnoe
Lake. The widest places of them reach about 180 m. Three other fragments
of the ice-cored moraines are seen in the direction of Leonov Bay — but
their dimentions are much more smaller (longiness: 700—400 m, width:
120—30 m, height: 7—5 m). The longest ice-cored moraine lies in the
northern part of described area — it is 3.5 km long, without a gap. The
width of this belt is however changeable: 100—75 m in the part lying
in the E direction from S¢el Lake on its first kilometer, than the width
grows continously to 300 m in the cental part of moraine (Fig. 5). The
farther part of mentioned belt belongs to very weak formed. Its coarse
is marked by stones stick out from under the snow along the outcrop
of the sheer plane nearby the front of ice-sheet (Fig. 6). The last sequence

" of ice-cored morainic belt nearby the Leonov Bay is well formed, being
about 1 km long, 70—60 m wide and 7 m height.

The distal slopes of all ice-cored moraines are buried by snow which
had been blow in their shadow by the slope winds, blowing from the
ice-sheet side. This snow does not melt in the period of short antarctic
summer — so the precise estimation the width of morainic sequences is
difficult. The proximal slopes of these moraines have a smooth inclinations
(15°—12°).

The surface of described forms is covered by rocky stones of different
dimentions, sometimes by rocky blocks (up to 3 m high), under them
layes a clayey sediment. The ice-cored moraines which appear in the northern
part of studied area have small percentage of stony fraction, comparing
with the ice-cored moraines from the southern sequence of the ice-sheet
margin. The stony fraction is shape-edged in substance, but we can meet
well rounded stones with glacier flaws sometimes. They were formed in
a transport process in the glacial environment.

The thickness of sediments, that cover the ice core is small and
oscillates between 1 m and dozen or so cm as it is visible on profiles
of moraines (Fig. 7). Such sediments melting themselves from the shear
planes of the ice-sheet near its margin protect the ice under them against
ablation. The process of degradation of marginal zone of ice-sheet, uncovered
by morainic material caused by melting, lead to the isolation itself of hills
or icy-morainic belts, as it is seen on Fig. 8. The mechanism of formation
of this type landscape was described widely by Kozarski and Szupryczyn-
ski (1973) on the basis of studies on Iceland.

The most intensive processes of ablation were observed during a short
period of antarctic summer in zones under base foots of proximal slopes
of ice-cored moraines. It is caused by the occurence of great amount
of rocky fragments (of different dimention) melted from ice, which do not
compose a compact cover, yet. This dark, rocky material sinks into an ice,
sometimes to the depths of some dozen centimeters, in the result of



Fig. 4. Ice-wal with the big amount of morainic material (about 40 m high)
1 — ice-cored moraine on the front of ice-sheet
(Photo E. Wisniewski)

Fig. 5. The ice-cored moraine in the NE direction from Stel Lake
(Photo E. Wisniewski)



Fig. 6. Morainic deposits along the shear plane close to the ice-sheet front,
the first step to the formation of the ice-cored moraine
(Photo E. Wisniewski)

Fig. 7. Morainic deposits protecting the ice under them against ablation
(Photo E. Wisniewski)
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Fig. 8. Schematc cross section through the ice-cored moraine

absorption of the big amont of heat, causing the formation of krioconic
depressions of different dimentions. These phenomena contribute themselves
. to constitute a depression on gentle slope of the ice-sheet margin on the
base of the ice-core moraine (Fig. 9). This type forms do not exist on
the distal side of moraine belts as a result of maskmg role of permanent
snow-drifts present here.

The influence of the ice-sheet on the present shape of ice-cored moraines
in the contact zone of Bunger Hills have thermokarst phenomena, which
were observed earlier by Grigorev (1965). The intensity of them is, however,
is conditioned by the thickness of morainic cover lagging the ice lying
. beneath. The seasonal melting of morainic sediments reaches 30 cm of depth
according to observations made by Grigorev. The degradation of ice occurs
mainly in these places on ice-cored moraines, where the morainic cover
is thin, consequently. The vanishing of ice causes a creation of holes within
the limits of moraines, which are filled by a melted water sometimes (Fig. 10).
These classical kettle-holes deepens to a moment when their bottoms fullfill
themselves by morainic sediments of suitable thickness, slliping off on their
slopes. The presence of kettle-hole forms full of water inside the ice-cored
moraines is not usual still.

The stony circles, one of the kind of periglacial structure (Fig. 11), can
be noted, but not very often also, in depressions of morainic belts, where
the thickness of sediments is bigger. Some of them is destroyed and
deformed as a result of surface flow of sediments.

: Melted waters have also a certain influence in a modification of relief
of the described ice-cored moraines. A certain quantity of water release
from melting ice-cores in the very short period of antarctic summer, what
causes the partial removing of morainic cover and favors the degradation
of ice, which lies beneath. Coarser fractions, washed out from sediments
on distal morainic slopes, are transported down in narrow channels of
streams. Such melted water streams are cut in snow drifts of many years,
which mask the contact of the ice-sheet- with the oasis. The streams are
some scores centimeters wide usually (Fig. 12) and they have outlets in
bigger or smaller lakes (Fig. 13). Sediments draged in the melted water
channels accelerate the deepening of them thanks the absorption of heat.

The ice-cored moraines are cut by narrow depressions in some places
of sequence between Zerkalnoe Lake and Leonov Bay (Fig. 14). A greater
quantity of melted water migrating on the base of proximal slopes caused
the formation of small fractures in the long ice-cored morainic belts of
mentioned sequence. This water was forced to look for outflow ways on
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the outside of belts (Fig. 15), using the places predisposited by termokarst
phenomena.

3. Mechanical composition of morainic deposits

The 16 samples of deposits building the described ice-core moraines have
been collected to characterize their mechanical composition. The samples
were collected from the depth of 20—30 cm. or from the material melted
directly from ice, without stony and boulder fraction, very common in the
formations covering the ice-cored moraines. The mechanical composition
was elaborated thanks the sieve and areometric method. The following
fractions have been segregated: 10 mm, 10—7, 7—5, 5—3, 3—2, 2—1.5,
1.5—1.2, 1.2—1.02, 1.02—0.75, 0.75—0.5, 0.5—0.385, 0.385—0.25, 0.25—0.15,
0.15—0.12,0.12—0.102,0.102—0.05, 0.05—0.02, 0.02—0.006, 0.006—0.002 mm.
The following indexes were calculated to characterize statistically the
mechanical composition of each sample using the cumulative curves on
the probability charts in the Phi scale:

— the graphic skewness (after G. M. Friedman)

xs = (F9I5+ F5)—2 (&F50),

— the kurtosis (after R. L. Folk and W.C. Ward)
95— AS
2.44 (75— #25)

— the standard deviation (after Mc Cammon)

395+ H85— F15— &5

54
— the mean grain diameter (after R. L. Folk and W. C. Ward)
16+ 50+ 584
M, = 3

— the index of siltiness (after A. Karczewski)

B <0.002 mm
© ~0.002 mm’

The percentage contribution of the individual twenty fractions in the collected
16 samples of sediments is seen in Table 1. The good exposure of character
of mechanical composition of morainic sediments gives the syntetic carto-
gramm of six, cumulated fractions choosen from all twenty analised, and
the diagram of the calculated indexes of graining (Fig. 16). It facilitates
a space analysis of the mechanical composition of sediments along ice-core
moraines, also. )
There is no essential differences in graining of boulder clay of the
ice-cored moraines, as it results from cartogramm. The boulder clay contains
57 to 55° of silt fraction. The lowest amount of this fraction was found
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Fig. 9. Proximal slope of the ice-cored moraine, loose lying stones on the base
foot — the zone of kriokcnic kettle-holes
(Photo E. Wisniewski)

Fig. 10. Kettle-hole on the ice-cored moraine
(Photo E. Wisniewski)



Fig. 1i. Stone circle on the ice-cored moraine
(Photo E. Wisniewski)

Fig. 12. Narrow stream-bed of melted waters cut into the many years old
snow-drifts
(Photo E. Wisniewski)



Fig. 13. The system of flow of melted waters from the ice-cored moraine in the
direction of Bunger Hills on the surface of many years old snow-drifts near
Dalekoe Lake (February, 1979)

(Photo Z. Battke)



Fig. 14. Transversal depressions cn the ice-cored meraine formed as the result
of melted waters migration from its base to the foreland
(Photo E. Wisniewski)



Fig. 15. The ice-cored meraine cut on the edge by narrow, water-gap valley,
which drains of melted waters from the krickonic, kettle-holes zone in the
direction of Bunger Hills (February, 1979)

(Photo Z. Battke)






23

Moraines forms and deposits

LTO 610 €€0 €T0 €£0 STO TEO STO STO +I'0 SEO0 TEO TTO OE0 O0E0 €TO (D) ssaunpis jo xapuy
8y 08¢ LIS €€€ LEY 88¢€ T8V 9I'v v8€ IL'T S8bv 9S¥ e LEVY 80 LE (W) 1owerp urerd ued
8y €9F SSv  00S 00S I6v €SP 8% 90°S 9Ty LIS OLv v8Y 08y 98y II'S (¢) uoneIAsp piepuels
9.0 980 LS80 LLO TLO LLO LL'O T8O LLO 160 9L0 SLO ¥80 PLO €L0 9L°0 (®3)) sisoyny
090 TI'lT 0S0— LS'T T60— SP0 620 +I'0 81— €8C SI'T €1 0TT TIO— SI'T +€0 (*0) ssoumays omdeln
01T 091 0ST 06l 0ST 00 0vZ 00C 00C 0T 097 0¥ 08 0€C 0€T 06l 2000 >

00l 0L 06 09 06 06 06 08 00 0S 08 00 09 00 0L 06 2000 — 9000

01 011 0Tl 06 OI1 O0€I OIl 0T 0T 06 00l 06 00l 00l 06 06 9000 — 20°0

08 08 OIl 09 0L ¢ OL OL 08 0L 09 0T 09 09 0L 06 200 —$0°0

0L 00l O€I 08 09 0L 08 08 09 06 08 O0€ 08 06 09 09 SO0 —7T01°0

€1 ¥1 I't Tl TI 60 ¥I O O TI LO L1 Il TIL 1T 01 010 —TI'0

61 0T €1 L1 L1 €1 0T LI #1 81 91 &1 L1 91 L1 VI 0 —S1°0

Sy 9y 1€ 9% 0Oy tve 6¥ L€ €€ 6v €v Ty Ly 6¢ Iv S¢ SI'0 —$T0

Sy Ty I'tE ¥y 9¢ S¢€ Ly 8€ 0¢€ Lv It I'vt 8y 9¢ Tt €% ST0 — 680

Tv Oy 8T Ty ¥e S€ TP 8€ 6T 6v It It 9v ¥e Tr ¢t $8€°0 — S0

€z 0T ¥I1 0T L1 0T 1T 1T 91 LT 1T 0T TT 61 TT 81 S0 —SLO

'L ¥L Ly 0L S IL €9 LL €S Lol LY 69 SL 6S 08 S9 SL'0O —T01

ST 81 O ST TI 91 €1 L1 ¢TI €T 91 €1 LT 91 91 ¥ W01 —Tl

90 L0 90 LO SO LO LO 60 LO €I L0 60 Il 80 60 LO T1 —¢S1

€€ 9€ ¥T 9€ 9T 9¢ 6c L€ I't ¢S ¢€¢ §¢ ve 0€ 8 I€ 1 —¢C

T1ST 01 I'T 80 91 I'T #1 +1 61 €1 11 ST TI %1 Tl T —¢

€€ 9Ov €T v €¢ vv TE 6T t£f TS ¥e It St 9t 0¥ 1€ € —¢

¢ I'e 01 ve §T It 1T It Le 6T TT 9T S¥ €T St ¢ S —L

71 1€ 61 ¥E€ e 0¢ 91 1T vT S€ 01 L1 LT 6T 9T L€ L —oOl

87 Oy ¢£C 68 L9 €9 ST ¥9 L6 9v 6v 0¢€ 09 IS Ly 80l o1 <

91 Sl vl €l A 11 o1 6 8 L 9 S 4 3 4 I (ww) ‘uonoes g

I3I9qel

(%) sourerowr pa1od-o01 oY) wolj sojdures Ae[d Iapnoq jo uonsodwos [BIIUBYIIN

sidwes jo Joqunp



24 Edward Wisniewski

16 15 14 13 12 11 100 9 '8 7 6 5 4 3 2
Numbers of samples

-

Fig. 16. Synthetic cartogramm and the plots of indexes of mechanical composition
of boulder clay tfrom ice-cored moraines
o — standard deviation, M, — mean grain diameter, o; — graphical skewness, K¢ — kurtosis,
I — siltiness, 1—16 — numbers of samples. The other explan\ations—see Fig. 3

in the sample 7 (42Y,), which was taken {rom -the moraine near Figurnoe
Lake, the highest value (70°,) was in the sample 14 from the place situated
in the east direction from S¢el Lake. The standart deviation (), being
the measure of disperation of diameters of grains in the relation to the
mean value of them, gives the more accurate information about a character
of boulder clay. The calculated values of standart deviation (among them:
the lowest index: 4.26 in the sample 7 and the highest: 5.17 in the sample
6 — Table I, Fig. 16) indicate clearly on a very bad sorting of sediments,
this means on the distribution of the material in many subdivitions. Analysing
the values of graphical skewness, we can see they are positive in majority,
what indicate on culminations in rough fractions. These values are negative
only in four cases (samples 3, 8, 12, 14 — this means culminations apear
in coarse fractions.

The calculated indexes of kurtosis (K.) for sample 12:0.72 and for
sample 7:0.91 stress one again a very bad sorting of sediments building
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the ice-core moraines. All curves of granulation are flattened in relation
to the log-normal distribution (Grzegorczyk 1970).

The mean grain diameter (M) oscillates between 0.15 to 0.03 mm
as results from the analysis of calculated indexes for sample 7 (2.71) and
for sample 14 (5.17). The index of siltiness (Karczewski 1963) indicating
the weight relation of amount of coloidal silt fraction (0.002 mm) to amount
of all other fractions in the sample, argue as the boulder clay contains
the great quantity of very coarse parts. The indexes of siltiness are high for
every sample and their values oscillate between 0.35 (sample 6) to 0.19
(sample 15). It is worth to add, that sediments of marginal zone of Werenskield
Glacier (Spitsbergen), analized by Karczewski and Wisniewski (1979)
have the indexes of siltiness much smaller — from 0.15 in a subglacial
morainic material to 0.0 in glacifluvial sediments.

Summarized results of the mechanical composition analysis for the samples
of boulder clay collected from the ice-cored moraines of antarctic ice-sheet
nearby Bunger Hills let to state, that these forms are covered by badly
segregated material melted itself from the shear planes. The big quantity
of coarse fractions, and a coloidal silt also, indicate on the priomordiality
of sediment, which was not influenced yet by an eolic degradation, so
intensive here. This conclusion was confirmed by the rough microscopic
analysis of the grains abrasion. It shows that the quartz grains have no
evidence of obrasion and they have the typical features of fresh grain, as
in the weathering deposits. It means that the transport of them in the
glacial environment was very short.

4. Conclusions

The described study of forms and deposits of the Antarctic ice-sheet
in the contact zone with Bunger Hills indicate as the only representants
of glacial forms, the ice-cored moraines are, a different longiness (5 to 3 km),
width (up to 300 m) and altitude (up to 10 m), which continue along
the ice-sheet front. The ice-core moraines of Antarctic ice-sheet are not
spectacular, when to compare their dimentions with the similar forms in
the marginal zones of contemporary glaciers, on Spitsbergen for example
(Karczewski and Wisniewski 1977). It is very interesting, becouse —
they are an effect of work, of the huge ice-sheet dome, which exists here
as long as 20 mln years, continously, changing own extent, only. It is
difficult to explain this fact by the lack of transported material in the
ice-sheetbecouse its quantity is big, as it is seen in high icy cliffs (Fig. 4).
The thickness of the stratum containing morainic material in the ice-sheet
near Bunger Hills is about 40 m (Evteev 1964). The content of material
in the ice oscillates between 0.119, to 13.8%, and it increases as the depth
grows. This material, melting from cliffs, and falling down under their base
foots, forms also not very high morainic belts there. The cause, that the
forms described are weakly shaped in the marginal zone of Antarctic
ice-sheet near Bunger Hills is the small supply of morainic material by
shear-planes to its front, because the ice-sheet is almost motionless.



26 Edward Wisniewski

Simonov (1971) describes (after G. A. Avsjuk, K. K. Markov and P. A. Sum-
skij) that the ice-sheet near the Bunger Hills flows with the velocity
0.5—1.0 m per year. Much more higher velocity have glaciers running from
the ice-sheet (as Denman, Scott, Apfel and Adisto), sometimes up to 1 km
per year (Atlas Antarktiki, 1966).

Not very big transformations of ice-cored moraines, as the result of
thermokarst phenomena, are determined by local climatic conditions. The
dry climate causes the evaporation of almost all waters, during the very
short summer ablation of the ice-sheet, the small part of them only,
flows down on its slope, transporting the material taken from the ice-morainic
belts on short distances to water reservoirs. This week work of melted
waters demonstrates on the foreground of the ice-sheet and on the area of the
earlier uncovered oasis — as the lack of forms and deposits of glaciofluvial
origin (as outwashes, eskers or kames).

The results of granulometric analysis of samples of deposits building
the ice-core moraines indicate the very bad segregation of them. The
different dimention fractions from blocks to colloidal silt are present.
The individual stones have the good abrasion often.

On the other hand the quartz grains sized 0.5 — 1.5 mm characterize
by the bad abrasion being the evidence for the short, transport of them
in the ice-sheet.

5. Summary

There is no glacial forms on the Bunger Hills area. But they can be found in the
marginal zone of the ice-sheet and on the ice-cored moraines, which continue in the one
line between Dalekoe Lake on the south and Leonov Bay on the north (Figs. 2, 3 and 4).
The dimentions of these forms are different (Figs. 4, 5 and 6): they can be 3.5 km to
250 m long, 300 to 30 m wide, and are elevated 10 to 5 m. The thickness of morainic
cover which lags the ice-core is changeable, up to 1 m (Fig. 7) and it is builded by
rocky blocks (high to 3 m), stones and boulder clay.

The processes of deformations of ice-cored moraines by melting of icy cores from under
morainic cover plays a small part (Fig. 10) till now. It is, probably, caused by the dry
climate what do not conducts to melting, and to the work of melted waters on the big scale
(Figs. 12, 13, 14 and 15). The weak formation of the ice-cored moranes is the result of
the small supply of morainic material to the front of ice-sheet, because it 1s almost
motionless.

To characterize the mechanical composition of deposits of ice-cored moraines 16 samples
of sediments without stony and gravel fraction were collected.

The following indexes were calculated in the statistical description of mechanical composition:
the graphic skewness (x,), the kurtosis (K(;), the standard deviation (s), the mean grain
diameter (M,) and the index of siltiness (l).

There is no considerable differences in graining in the boulder clay, which covers the
ice-cored moraines (Table I, Fig. 16). It contains 57 to 55% of silt fraction. The analysis
of determined indexes indicates — it is a very bad sorted formation.

The introductory microscopic analysis of the quartz grains abrasion being the evidence
for the short transport of them in the glacial environment.
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6. Pe3rome

Ha Tepputopuu oasuca ByHrepa He Habiromaiuch HMKakue JieIHMKOBbIE (OpMbI. 3aTo
MX MOXHO BCTPETMTh Ha Kpa€ CyLIH, a HMX €IUHCTBEHHBIMHM MPEACTABHTENSAMU SBJISIOTCS
JIENSIHO-MOPEHHbIE BaJjibl, NPOTArUBAIOLIMECS B OAHOW nuHMM ¢ [lajekoro osepa Ha lore 1o
3anuBa JleoHosa Ha cesepe (puc. 2, 3 u 4). Pasmepnl 3tux ¢opm pasubl (puc. 4, 5 u 6).
WUx nnmmna xonebnercs ot 250 M mo 3,5 kM, mumpuHa 30—300 M, a Bbicota 5—10 ™.
MOLHOCT MOPEHHOIO [OKPOBa, OKYTBHIBAIOLIETO JIEASHOE SAPO, U3MEHYHMBA B MpeAejax 10
1 M (puc. 7). Ee cocTaBisioT BaJIyHbl W CKaJibHble OJOKM OO 3 M, a TakXe MOpPEHa.

MMpouecc nepopmaii JI€AAHO-MOPEHHbIX BAJIOB IyTEM BbITAUBAHUS JIEAHMKOBBIX sIED
M3-MOJ MOPEHHOrO MOKpOBa WrpaeT noka Hebonablryro posb (puc. 10). ITo BbI3BaAHO
BLICTYNASALIMM CYXMM KJIAMAaTOM, HE CONEHCTBYIOUIMM OCBOOOXAEHHIO W HEATENbHOCTU
Manbix BOX B WMpokoM Macmrtabe (puc. 12, 13, 14 n 15). Cnaboe oGpa3oBaHue Jie-
[ASHO-MOPEHHBIX BAJIOB BEPOSATHO SABJSAETCS pPE3YJbTATOM HEOOJIBIIOH [OCTABKM MOPEHHOIO
MaTtepuana Ui NepeJHeil 30HbI CYIIM, YTO BBITEKAeT U3 €€ HEOOJBLION MOJBHXHOCTH.

Jns npoBeneHUs XapaKTEPUCTHKH M0 TPaHYJOMETPUH OTJIOKEHHH Ha JIEASHO-MOPEHHbIX
Basax otobpaHo u3 HUX 16 npo6 Ge3 kaMeHucToil M BanyHHOH ¢pakuumit. I1posenen aHanu3
MEXAaHHYECKOTO COCTaBa U MexaHuyeckass obOpaboTka KBapLEBBIX 3€pH M3 3THX MpoO.

B cTaTHCTHYECKOM aHaJM3€ MEXaHMYECKOTO COCTaBa BBIYMCIIEHBI CJIEAYIOIIUE YKA3aTeJIH:
rpaduueckoii auaronanbHocTu (dg), kypTo3sl (KG), cTaHmapTHOro OTkjIOHeHHs (G), CPEAHEro
nuaMetpa 3epHa (M,) u umucroctu (I).

KoHcTaTHpOBaHO, 4TO B MOPEHE, MOKPbIBAIOLIEH JIEATHO-MOPEHHBIE BaJbl, HE BCTPEYAETC
OCHOBHBIX pa3Hull B 3epHucTOCcTH (Tabiuua I, puc. 16). Ona coaepxut 55—579, anespu-
TOBO# (pakuuu. AHain3 BBIYMCJIEHHBIX yka3aTeNell IOKa3al, YTo 3TO oOpa3oBaHME XapaKTe-
pHU3YETCs O4EHb ILJIOXOW cerperaunell. BCTynuTembHBIA MHMKPOCKONOBBIH aHa M3 OKaTaHHOCTH
KBapueBbIX 3epH Ais ¢pakuuit 0.5—1.5 Ma yka3an uX IUIOXylo o6paboTky, 4TO CcBHIE-
TENLCTBYET O KOPOTKOM TpPAHCHOPTE 3THX 3€pH B JIEASHOW Cperie.

7. Streszczenie

Na terenie oazy Bungera nie zaobserwowano wystgpowania jakichkolwiek form glacjal-
nych. Spotka¢ je mozna natomiast na skraju ladolodu, a jedynymi ich reprezentantami sa
waly lodowo-morenowe ciagnace si¢ w jednej linii od Jez. Dalekiego na potudniu po Zatoke
Leonowa na poéilnocy (rys. 2, 3 i 4). Rozmiary tych form sa rozne (rys. 4, S i 6).
Dtlugosci ich wahaja sig od 250 m do 3,5 km, szerokosci 30—300 m a wysokosci 5—10 m.
Miazszo$¢ pokrywy morenowej otulajacej lodowe jadro jest zmienna, do 1 m (rys. 7).
Stanowia ja glazy oraz bloki skalne do 3 m oraz glina morenowa.

Proces deformacji walow lodowo-morenowych przez wytapianie si¢ jader lodowych spod
przykrycia morenowego odgrywa, jak dotychczas, niewielka rolg (rys. 10). Jest to zapewne
spowodowane panujacym tu suchym klimatem, nie sprzyjajacym do wyzwalania si¢ i dziatalnosci
wod roztopowych na szersza skale (rys. 12, 13, 14 i 15). Stabe wyksztalcenie watow
lodowo-morenowych jest prawdopodobnie rezultatem niewielkiej dostawy materialu morenowego
do czota ladolodu, wyniklej z jego malej ruchliwosci.

W celu scharakteryzowania pod wzglgdem skladu mechanicznego osadéw wystepujacych
na watach lodowo-morenowych pobrano z nich 16 prob bez frakcji kamienistej i glazowe;.

W opracowaniu statystycznym sktadu mechanicznego obliczono nastgpujace wskazniki:
graficznej sko$nosci (x,). kurtozy (K(), odchylenia standardowego (o), przecigtnej Srednicy
ziarna (M,) 1 ilastosc (1). :

Stwierdzono, ze w glinie pokrywajacej waly lodowo-morenowe nie spotyka si¢ zasadniczych
roznic’w uziarnieniu (Tabela I, rys. 16). Zawiera ona 55%—579 frakcji mutkowej. Analiza
obliczonych wskaznikow wykazata, ze jest to utwoér o bardzo zlej segregacii.
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Wstepna mikroskopowa analiza obrobki ziarn kwarcowych trakcji 0,5—1,5 mm wykazala

zla obrobke, swiadczaca o krotkim transporcie tych ziarn w srodowisku lodowcowym.
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