
ANNALES
UNI VERSITATIS MARIAE CURIE-SKŁODOWSKA 

LUBLIN —POLONIA
VOL. XL, 2, 21—32 SECTIO В 1985

Zakład Klimatologii Instytutu Nauk o Ziemi UMCS w Lublinie

Eugeniusz RYŻYK

Relief of a Morainal Zone of the Linne Glacier (West Spitsbergen)

Rzeźba strefy marginalnej lodowca Linneusza
(Spitsbergen Zachodni)

Рельеф маргинальной зоны ледника Линнея (Западный Шпицберген)

INTRODUCTION

The Linnó Glacier (Linnóbreen) is located in the southern part of 
the Linnódalen, Nordenskiöld Land. Its position is defined by the latitude 
77°58’N and longitude 13°56’E. A morainal zone of this glacier was 
investigated that is the area of about 2.6 km2.

Fieldworks focused on gliacial deposits and relief of the morainal 
zone. Some attention was also paid to the retreat rate of the Linnó 
Glacier and melting of the buried relic ice as well as to periglacial 
processes. Basing on the analysis of areas with ice-cored moraines 
and on the other changes during a retreat of this glacier, the succes­
sive development phases of the morainal zone were described. Field­
works were mainly based on geomorphologic mapping with a use of 
the topographic map prepared by a plane method by the topographic 
group (Horodyski, Lewandowska, Malanowski, 1981). The 
mapping was also facilitated by the map in a scale of 1 : 25 000, being 
the enlarged fragment of the Norsk Polarinstitutt map (Topografisk Kart 
over Svalbard, 1 : 100 000, 1948).

Field works were carried through from 29 th July to 5 th September 
1980 during the Und Geography Students’ Polar Expedition of the 
Warsaw University.

DESCRIPTION OF THE GLACIER

The Linnć Glacier is surrounded from the west and south by the 
Linnefjella massif (with the Systemafjellet peak. 744 m a.s.l.) and by 
the Christenfjella massif (680 m a.s.l., Phot. 1) from the east. A long 
axis of the upglacier and midglacier sections runs from south-south-
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west to north-northeast ind downglacier from south-southeast into 
north-northwest (Nordenskiöld Land — Touring Map, 1979). This change 
has been caused by a transfluence in the past, just in this place, of the 
Aldegonda Glacier and two glacierets at slopes of the Christensenfjella 
in the east (M u s i a 1 1981). The glacier is now about 3 km long and 
occupies an area of 2.83 km2 (Smoleński 1981). A regional snowline, 
calculated by the Hess’s method (Bogucki, Musial 1979) is located 
at 335 m a.s.l. W. Smoleński (1981) found during five-week long 
measurements along transversal sections in summer 1980 that the 
Linnć Glacier was not moving at all.

Above the snowline there are four glacial cirques. The glacial tongue 
slightly sloping eastwards, its snout is flat and considerably cove­
red by a surface moraine and wide median moraines (Phot. 2). Such 
a gradient of the tongue is to be explained by a quicker ablation of the 
right flank due to a full solar exposure during the greatest insolation. 
In the same time the left flant of the Linnćbreen remains in shadow 
of the massif 668 m a.s.l.. The whole surface of the glacier is drained 
by dense network of supraglacial steams and two lateral rivers. The 
upper parts of cirques are bordered by bergschrunds and contain sys­
tems of transverse crevasses (Phot. 1).

Basing on the classifications of Shumskyi (1949) and Troit- 
skyi (1975), the Linnśbreen belongs to the valley subtype of mountain 
glaciers whereas it is to be considered to be a dead glacier in the classi­
fications of Ahlmann (1948). It is most close to the subpolar mari­
time glacier of high latitudes in the classification of Baranowski 
(1977).

A geological structure of the Linnć Valley indicates a chronological 
succession of rocks and a meridional zonality of their occurrence, from 
the oldest ones in the west to the youngest ones in the east (G o g o 1 e k, 
Lewandowski 1980).

DESCRIPTION OF A MORAINAL ZONE

ICE-CORED MORAINES

In the investigated morainal zone there are lateral and terminal 
ice-cored moraines.

The outer terminal ice-cored moraine is from 80 to 150 m wide and 
considerably high, to 33 m (Phot. 2). Distal slopes are quite steep (to 35°) 
if compared with gentle proximal slopes (to 15°). The outer moraine 
is composed of surface glacial drift, from 0.5 to 1.5 m thick, that protects 
the ice core from melting (Ryżyk 1983). It is composed of a vari-grai- 
ned matter but in many places there are concentrations of a coarse 
material to 1 m in diameter. Rock debris and boulders are slightly roun­
ded. Locally they are also well rounded. The highest elevations of ter­
minal moraines occur at the contacts with median moraines. A similar 
regularity was also noted by Szupryczyński (1963) in morainal 
zones of the Gas and Werenski old glaciers of South Spitsbergen.
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A natural exposure of the outer terminal moraine enables to study the 
beds of the inner moraine (layers dip 30° northwards), separated from 
one another by patches of relic ice (Phot. 3, 7). They are the shear 
planes, along which a mineral matter moved aut from the inside of the 
active glacier. During the glacier stoppage this rock debris spilt in 
places where shear planes are cut by the glacier surface, and formed 
a small debris ridge at the foot of distal slopes. A small volume ol sedi­
ments proves a short stoppage of the glacier. A similar situation was 
noted at the edge of the Barnes Glacier, Baffin Land (Word 1952; 
John 1953) and in Greenland by Moller (1960) and Schytt (1956) 
vide (Szupry czyński 1963). The terminal ridge of the Linnóbreen 
is to be defined as the shear plane moraine. Dipping of layers of a min­
eral matter and of the ice northwards corresponds with the previous 
direction of the glacier movement. Such phenomenon is very rare. 
It should be connected with a morphology of the substrate of the mo­
rainal zone. The western ice-cored moraine was mostly formed along 
a roche mautonnće composed of Carboniferous rocks. In the north 
this moraine covers vestly a ridge of quartz sondstones. In the central 
depression of the morainal zone there are numerous outcrops of the 
bedrock. They prove a small thickness of a ground moraine and the 
further continuation of the ridge. During the glacier advance its snout 
must have passed over this obstacle. The ridge was already considerably 
lower here than in the west. The tongue of the Linnćbreen (supplied 
from the east by the Aldegondabreen) was, after taking the obstacle, 
inclined northwards what is preserved in the inner structure of the 
outer ice-cored moraine.

Terminal moraines of the neighbouring glacier are different and 
are considered to be push and depositional ones (Szupryczyński 
1968).

An inner ice-cored moraine is located within the morainal zone. 
It is about 25 m high and from 50 to 100 m wide, and occurs 200—300 m 
far from the crest of the terminal moraine (Fig. 1). Small solifluction 
tongues at its proximal slopes make the exposures of the ice core, 
capped by a till.

Terminal ice-cored moraines are cut by the Linnś Stream that 
drains the whole morainal zone (Phot. 3). The outer moraine has two 
river gorges whereas the inner one has four gorges that are inactive 
at present but onlymodelled by solifluction. Locally the area is entered 
by pioneer plants: mainly saxifrages and lichens.

Lateral ice-cored moraines run at both sides of the glacier, being 
from 210 to 330 m wide and to 60 m high (Phots 1, 2, Fig. 1). They 
appear in the nival stage where a weathering waste is stored. The 
cirque slopes are steep rocky walls, at which the nival-corrasion chutes 
are used by a weathering waste to get onto the firm fields (Phot. 1). 
Some waste enters the transverse crevasses and the bergschrund, thus 
feeding the shear planes. The rest of the weathering waste forms the 
lateral moraines. The weathering waste is subjected in the nival stage 
to the intensive frost weathering what makes it to be angular. In the 
subnival stage, there are locally, amidst the angular debris of lateral 
moraines, the well rounded boulders as the effect of glacial erosion. 



24 Eugeniusz Ryżyk

Therefore, a slight mixing occurs of the debris from the glacier inside 
and the weathering waste from the nival stage.

At the eastern lateral ice-cored moraine and to a smaller degree, 
at the western one there are numerous flow tongues. During a polar 
day the proximal slopes of the eastern moraine are well exposed to 
insolation whereas they remain for a longer time in shadow at the 
western one. A thawing is deeper at the better exposed slopes and 
reaches the relic buried ice under a till so, long and wide mud streams 
are formed (Phots 1, 2). The largest feature of this type is about 150 m 
long and the niche occupies an area of about 3000 m2. Solifluction and 
thawing result in most significant morphologic transformations in some 
fragments of ice-cored moraines.

Both ice-cored moraines are covered at long distances by long and 
parallel furrows, from 20 cm to 5 m deep. The deepest reaches of the 
furrows are well accentuated by snow, preserved there during the whole 
summer of 1980. Such features have been probably formed due to 
linear melting of relic ice with a small content of inner and surface 
moraine.

Rock beds in the Linn4 Valley run meridionally. At surfaces of ter­
minal and lateral ice-cored moraines there are, long and parallel to one 
another and the glacier axis, streaks of a rock debris. Their colour is 
different as the source material of the streaks has been transported 
without any mixing by the glacier ice to the morainal zone or just 
directly from the mountain slopes to the lateral moraines. Thus, the 
transport route of this debris can be defined (M u s i a 1 1983).

ZONE OF GROUND AND ABLATION MORAINE

In the morainal zone of the Linnć Glacier there are areas with flat 
and hummocky ground moraine (Fig. 1). The ground moraine, 0.3—1.0 m 
thick is primarly frozen to the glacier sole what is exposed at dead 
ice blocks, that are separated now from the glacial tongue. In this bed 
the mineral material is usually oriented meridionally (Phot. 4). In result 
of ice melting a ground moraine, to 2 m thick, is entirely exposed and 
its surface is covered by an ablation till, being formed from the sur­
face moraine. But in the forefield of the glacier there are also the 
places with bedrock outcrops, exposed due to erosion of lateral streams.

The inner ice-cored moraine and the glacier snout is separated by 
a flat ground moraine whereas between both terminal moraines there 
are also areas with a hummocky ground moraine. Thaw depressions in 
the ground moraine area contain a system of shallow and small ponds.

ZONE WITH CREVASSE FEATURES, SUPRAGLACIAL AND ABLATION CONES

A system of crevasse features has been formed in the western fore­
field of the Linnć Glacier. All they run meridionally in general, are 
10—60 m long, 0.5—3.5 m high and 2—10 m wide at the base. Most 
of them have large slope gradients, equal 40—50°. Many features are
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intensively undermined by marginal streams present in this zone. Their 
inner structure is varying but there are also some common attributes. 
At the bottom of the exposures there is usually a relic ice with a ground 
moraine, and above with an inner moraine melted into the ice. 
The relic ice is overlain by stratified glacifluvial deposit of varying 
thickness. These strata are deformed in places where the sediments slid 
on the melting ice (Phot. 5).

An esker is the most typical feature. It occurs within the ice-dam 
lake that fills the central basin of the morainal zone in front of the 
glacier snout. This esker is the elongated feature (60 m long and maxi­
mum to 9 m wide). In the inner structure there is a fine and usually 
well sorted mineral matter with its layers dipping to the north (R у ż у к 
1981). A locally deformed bedding should be connected with the under­
mining of the esker by lake waters and with a subsidence of its margi­
nal fragments, makes a definite classification of the esker into supra­
glacial or subglacial features impossible. At the surface of this form, 
similary as in the case of two others, some very fine pebbles were 
found. Their origin is to be connected with the earlier marine trans­
gression in this part of the valley. Afterwards they were transported by 
the glacier and then, deposited by its waters as glacifluvial deposits.

Similar features as in the morainal zone of the Linnä Glacier, were 
studied among others by Szupryczyński (1963): the glacier Gas, 
Bunge, Werenskiold, Nann, Torell and Klimaszewski (1960) the 
Comfortless Glacier in Spitsbergen.

In the frontal zone of the Linnśbreen there are also supraglacial 
and ablation cones. They are the common features noted on glaciers 
of Spitsbergen or Iceland (Kozarski, Szupryczyński 1978). 
Supraglacial covers and cones are composed of glacifluvial sediment of 
varying roundness and distinct stratification. It covers a glacial or relic 
ice. Due to ice melting and erosion of supraglacial and lateral streams, 
such features are destructed in a short time. Long axes of ablation 
cones are parallel to the long axis of the glacier (Phot. 2). It results from 
such orientation of shear planes, at which a concentration of a min­
eral sediment occurs. A formation of these features is also the effect 
of the action by supraglacial streams that deposit some mineral sedi­
ment in canals or crevasses of the glacier. Already a very thin such 
insulating layer favours the development of ablation cones. According to 
Kozarski and Szupryczyński (1978) they are quickly destruc­
ted due to gravitative transport of the sediment. In such case, there is 
a moment when the rest of the sediment at the sone summit is already 
too small to conserve sufficiently the underlying ice.

INTRAMORAINAL OUTWASH

In front of the snout of the Linnćbreen there is' a shallow ice-dam 
lake that changes its area with the varying water inflow. During a dry 
and cloudy weather the water level in this lake drops 1.1—1.2 m. 
It is fed by numerous lateral and supraglacial streams that form out­
wash fans. Outwash sediment in the proximal zone (mainly coarse 
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gravels) is 1—1.5 m thick whereas in the middle part its thickness 
desreases to 0.6—0.8 m (sands and fine gravel). A distal part of the 
outwash ends in the ice-dam lake by a delta, composed mainly of 
silts and fine sand. A thickness of this series reaches 40 cm and it spreads 
on a ground moraine. Fan-like outwash layers dip northerly at the 
angle to 18°.

EXTRAMORAINAL OUTWASH

In the foreland of the terminal moraine there is the extramorainal 
outwash that can be named, after Bogucki (1976), the outwash plain 
as it has been formed similarly as the outwash of the Skeidararjökull 
in Iceland, by superimposed fans and deltas and their lateral accretion. 
The root of this outwash is composed of mineral non-stratified sediment 
with numerous blocks to 1.2 m in diameter (Phot. 3). Proximal slopes 
of this feature are inclined at an angle of 3—4°. In the middle part the 
outwash cone is fan-shaped wider and its distal part contacts with 
smaller morainal cones that have their roots at the foot of the Kal- 
kegga and Agaardtoppen massifs (Phot. 6). A slope inclination decrea­
ses to 2° and the sediment is considerably finer: usually well stratified 
sandsand gravels. In some places there are already small stone poly­
gons. The surface of higher outwash fragments is overgrown by tus­
socks of saxifrages as well as by mosses and lichens.

DEVELOPMENT PHASES OF THE MORAINAL ZONE

Three gorges drained the whole morainal zone when the Linnó 
Glacier snout reached the lowest parts of the proximal slopes of the 
outer ice-cored moraine. Now only one of these gorges is active (Phot. 
3). The first deglaciation phase was expressed by a frontal retreat. 
Buried blocks of glacial ice occurred locally only as proved by thaw 
lakes. Change of the retreat rate resulted in a formation of a distinct 
ice-cored moraine inside the morainal zone. The glacier must have 
stagnated there for a couple of years. The morainal zone was drained 
in that time through 5 or 6 gorges in the inner moraine and the ice-dam 
lake was formed between both moraines. After the lake was drained, 
a distinct depression in the morainal zone and a small limnoglacial 
plain was formed. The further retreat of the glacier was fully a frontal 
one as little relic ice and thin beds only of ground and ablation moraine 
occur. Locally even bedrock outcrops are noted. This deglaciation ena­
bled finally a development of the ice-dam lake, with the intramorai­
nal outwash inside formed by lateral streams. When the ice-dam lake 
between the outer and inner moraines was drained, then the waters 
from the whole zone started to flow through a single gorge only.

During the glacier retreat in the recent years, its forefield was found 
to be covered by crevasse features, cones and supraglacial planes. A re­
treat of the glacier is proved not only by a removal of its snout but 
also by lowering of the surface and lateral shrinkage. The surface lowe-
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ring is not uniform. The eastern part of the tongue gets lower more 
quickly what is highly dependent on the glacier bedrock morphology. 
The western fragment of the glacier is thinner and due to sloping of 
the whole glacier surface towards northeast, most supraglacial streams 
flow into the eastern lateral river. It accelerates the ice melting. The 
eastern part of the tongue is subjected to solar radiation (the western 
part remains in shadow) and warm summer winds from the Greenland 
Sea, that frequently bring the rain.

A chronological approach to the deglaciation processes is not possible 
due to lack of absolute datings and insufficient cartographic data for 
comparative purposes.

According to Baranowski (1977) changes of the glacier extents 
have been primarily caused by variations of a thermic regime of these 
glaciers. During a change of the thermic regime from a polar into 
a subpolar one, some, glaciers or fragments of ice caps could rapidly 
advance (as surges). Such the advance from the end of the Würm is 
indicated, according to Troitsky (1967), by ancient moraines in fore­
field of the Grönfjorden Glacier that are mantled by marine sediments. 
This glacier is located several kilometres to the east from the Linnó- 
breen. But in the forefield of the latter no similar moraines have been 
noted. The Würm glaciation is marked only by smoothed surfaces 
(Fig. 1), glacial striae and local erratics (Musial 1984).

Outer terminal moraines in the morainal zone of the Linnćbreen are 
of the Holocene age. The Grönfjorden Stage (3000—2500 years BP) 
was the first post-Wiirm advance of glaciers in Spitsbergen. During 
this advance much debris was transported by the glaciers (Troitsky, 
Zinger, Koryakin, Markin 1975; Lindner, Marks, Pę­
kala, 1983, 1984). Probably some concentrations of deposits at the 
foot of distal slopes of the outer ice-cored moraine are of this age. 
After a retreat phase that lasted about 1500 years, the next glacial 
episode named the Little Ice Age 18th—19th century occurred. During 
this advance the Linnebreen had the same extent as during the Grön­
fjorden Stage. The morainic ridges of the preceding advance must have 
been remodelled. During this epoch the present outer ice-cored moraine 
was formed after a longer stagnation of the glacier as in that time 
the ablation at a glacier snout is balanced by snow deposition at its firn 
field (Szupryczyński 1963). In Spitsbergen similar ice-cored mo­
raines of the Little Ice Age were noted in forefields of the glaciers: 
Bunge (Klysz, Lindner 1982, Toreli, Nann and Tone (Lindner, 
Marks, Ostaficzuk 1982) and others.

Since the 19th century the Linnö Glacier retreats as almost all the 
glaciers in Spitsbergen. According to the Topografisk Kart over Sval­
bard 1 : 100 000 (1948), the snout of the Linnö Glacier still touched 
in 1936 the lowest parts of the proximal slopes of the outer ice-cored 
moraine. Basing on the lobal character of the glacier snout, a surging 
seems possible to have occurred during the climatic optimum of the 
thirties in the 20th century (Smoleński 1981). During a frontal 
deglaciation the second inner ice-cored moraine was formed within the 
morainal zone. The glacier must have stagnated for a couple of years, 
probably in 1948—1951. The data were received from evaluation of the 
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mean retreat rate of the glacier in 1936—1980, equal about 14 m a year 
(Smoleński 1981). In total (Fig. 2) a retreat during this time was 
equal about 620 m (Horodyski, Malanowski, Lewandow­
ska 1981). A similar phenomenon was noted in forefields of some 
glaciers in the Wedel Jarlsberg Land. The most extensive deglacia­
tion occurred there, among others, in forefields of the Torell and Nann 
glaciers, reaching in 1936—1980 from 600 to 1000 m (Lindner, 
Marks, Ostaficzuk 1982).
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EXPLANATION OF PHOTOGRAPHS

Phot. 1. General sight of the Linnebreen from the eastern ice-cored moraine 
(photo by T. Malanowski).

Phot. 2. Flat snout of the Linne Glacier with ablation cones, median and surface 
moraines (photo by T. Malanowski).

Phot. 3. Gorge in the outer ice-cored moraine. Relic ice is conserved by a glacial 
debris (photo by T. Malanowski).

Phot. 4. Natural exposure in a ground moraine of the glacier forefield (photo 
by E. Ryżyk).

Phot. 5. Crevasse features in the forefield of the Linne Glacier (photo by E. Ry­
żyk).

Phot. 6. Central part of the extramorainal outwash. A distal part contacts with 
outwash fans of the glaciers formed on eastern slopes of the Aagaardtoppen (photo 
by T. Malanowski).
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Phot. 7. Exposure in the outer terminal ice-cored moraine. Layers of relic ice are 
interbedded with a mineral debris of the inner moraine and dip northwards 
(photo by E. Ryżyk).

STRESZCZENIE

Scharakteryzowano lodowiec Linneusza (Linnćbreen) występujący na Ziemi Nor- 
denskiölda oraz jego strefę marginalną. Przeprowadzono analizę rzeźby, osadów 
i procesów występujących w obrębie tej strefy. Na podstawie tych obserwacji oraz 
materiałów kartograficznych scharakteryzowano kolejne etapy jej rozwoju. Wyko­
nano mapę geomorfologiczną oraz dokumentację fotograficzną. Lodowiec Linneusza 
podczas trwania obserwacji (latem 1980 r.) nie wykazywał żadnego ruchu, był więc 
martwy. Zaliczamy go do podtypu dolinnego w grupie lodowców górskich.

Na obszarze strefy marginalnej Linnćbreen stwierdzono występowanie dwóch 
czołowych wałów lodowo-morenowych oraz bocznych. W swej budowie wewnętrz­
nej mają one zakonserwowane lodowe jądra z moreną wewnętrzną. W zewnętrz­
nym wale czołowym stwierdzono rzadko spotykany układ płaszczyzn ślizgu, które 
są nachylone w kierunku dawnego ruchu lodowca (ku N). Sytuację tę należy tłu­
maczyć budową skalnego podłoża strefy marginalnej. Zjawiskiem często występu­
jącym na stokach proksymalnych bocznych wałów lodowo-morenowych są procesy 
spływowe, które prowadzą do szybszego topnienia lodu reliktowego. Po zupełnym 
wytopieniu się lodu reliktowego najprawdopodobniej utworzy się tam inwersyjna 
rzeźba pagórkowato-grzędowa. W obrębie stref}’ marginalnej występują ponadto 
obszary z moreną denną oraz zespół form szczelinowych. Formy te tworzą charak­
terystyczny krajobraz związany z recesją lodowca. Z deglacjacją związane też jest 
jezioro zaporowe oraz kończący się w nim deltą stożek sandru intramarginalnego. 
Na przedpolu moren czołowych występuje sandr ekstramarginalny, który tworzy 
z innymi stożkami doliny równinę sandrową. W okresie 1936—1980 deglacjacją wy­
niosła 620 m, co daje przeciętną recesji ok. 14 m na rok.

OBJAŚNIENIA FOTOGRAFII

Fot. 1. Ogólny widok na Linnebreen ze wschodniego wału lodowo-morenowego 
(fot. T. Malanowski).

Fot. 2. Płaskie czoło lodowca Linneusza ze stożkami ablacyjnymi, moreną środ­
kową i powierzchniową (fot. T. Malanowski).

Fot. 3. Przełom w zewnętrznym wale lodowo-morenowym. Widoczny jest lód 
reliktowy zakonserwowany warstwą materiału mineralnego (fot. T. Malanowski).

Fot. 4. Naturalna odkrywka w morenie dennej na przedpolu lodowca (fot. 
E. Ryżyk).

Fot. 5. Formy szczelinowe na przedpolu lodowca Linneusza (fot. E. Ryżyk).
Fot. 6. Środkowa część sandru ekstramarginalnego. Część dystalna łączy się ze 

stożkami sandrowymi lodowców powstałych na wschodnich zboczach Aagaardtoppen 
(fot. T. Malanowski).

Fot. 7. Odsłonięcie w zewnętrznym wale lodowo-morenowym. Pokłady lodu 
reliktowego są przewarstwione materiałem mineralnym moreny wewnętrznej i na­
chylone w kierunku północnym (fot. E. Ryżyk).
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РЕЗЮМЕ

Охарактеризовано ледник Линнея находящийся на Земле Norgenskiólda и ее 
маргинальную зону. Проведено анализ рельефа, осадков и процессов заходящих 
в границах этой зоны. На основе этих наблюдений, а также картографических 
материалов охарактеризовано очередные этапы ее развития. Составлено гео­
морфологическую карту и фотографическую документацию. Ледник Линнея во 
время наблюдения летом J 980 года не проявил никакого движения, был он мер­
твый. Его зачисляем к долинному подтипу в группе горных ледников.

На территории маргинальной зоны обнаружено выступление двух лобных 
ледниково-мореновых и боковых валов. В своей внутренней структуре имеют 
они законсервированы ледниковые ядра с внутренней мореной. В наружном 
лобном вале определено редке встречающиеся площади скольжения, которые 
наклонены в направлении прежнего хода ледника (к N). Эту ситуацию следует 
обленить строением скальной почвы маргинальной зоны. Часто встречающимся 
явлением на склонах проксимальных боковых ледниково-мореновых валов яв­
ляются стоковые процессы, которые способствуют быстрому таянию реликто­
вого льда. На месте целиком растаянного реликтового льда правдоподобно со­
здается инверсивный холмисто-грядовый рельеф. В пределах маргинальной зо­
ны выступает также пространство с доньевой мореной, а также комплекс ще­
левых форм. Эти формы создают характеристический пейзаж, связанный с от­
ступлением ледника. С угасанием оледенения связано также заградительное 
озеро и кончающийся в нем дельтой конус зандрового интрамаргинального поля. 
На подступах .' обпых морен выступает экстрамаргичальное поле, которое с дру­
гими конусами ."олины создает зандровую равнину. В период от 1936 по 1980 гг. 
угасание оледенения равнялось 620 м, что отвечает около 14 м/год среднему 
отступлению.
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