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During glacial ice melting, the sedimentation of transported material creates a variety of
landforms depending on bedrock surface, glaciodynamic processes and features of sedimentation
in glacial and periglacial environments in the ice marginal zone. The landforms created during
sedimentation in glacial and periglacial environments are greatly dependent on the location or
subenvironment of the sedimentation process, i. e. on whether it is taking place in subglacial,
englacial, supraglacial, terminoglacial or proglacial subenvironments. The landform study at the
marginal zone of the Russell and the Leverett glaciers in Western Greenland near Kangerlussuaq
was carried out in glacial and periglacial environments. Besides morphological observations, the
architecture of glacially accumulated forms was studied in outcrops. All these studies enabled to
analyse the landforms in relation to glacial and periglacial facies. Marginal and proglacial forms
in front of the Leverett Glacier were mapped in detail. Sedimentation of lodgement, basal, abla-
tion and flow till deposits was observed in different subenvironments of the glacial environment
in the marginal part of the glacier. These deposits in the form of till complexes in the periglacial
environment were studied as landforms - lateral and end moraines formed in a terminoglacial
subenvironment and basal till plains in a proglacial subenvironment left after ice retreat. Ice-cored
moraines with a washboard moraine type surface of kettled topography with water ponds in ket-
tle holes were studied in the ice divide area between the Russell and the Isunnguata glaciers. The
whole complex of landforms of different origin was studied in the ice marginal zone of the Lev-
erett Glacier, the south-western branch of the Russell Glacier. The data collected during this study
indicate the importance of the climatological factors lying behind the exceptional geodiversity of
the area and the glaciodynamic contribution to the richness of landforms in the marginal zone of
the Russell and the Leverett glaciers.
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INTRODUCTION

to identify the processes of sedimentation during research
dealing with glacigenic sediment sequences. Thus, to study
the features of sedimentation in present glacial environments

The relationships between the lithofacies in glacigenic se-
quences allow the delineation of glacial events in areas of con-
tinental glaciations. However, the reflection of sedimentary
environment in the structure and composition of glacigenic
deposits is very complex. For this reason, it is not always easy

in order to find a key to identify them in sediment sequences
of old continental glaciations is very important, along with
the implication of the analysis method when the knowledge
on the present day processes is the key for understanding
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the past ones. Therefore, the knowledge on contemporary
glacier-landform interactions is the key for Quaternary pa-
laeoglaciological reconstructions.

Eroded bedrock material transported by glaciers is de-
rived either supraglacially from nunataks and valley sides or
from erosion of the subglacial bed (Boulton, 1978). Debris
eroded from bedrock is initially transported in the basal zone
of traction, where particles undergo crushing and plucking.
During ice melting, the sedimentation of transported mate-
rial creates a variety of landforms reflecting the sedimenta-
tion environments in the ice marginal zone. The landforms
created during sedimentation in glacial and periglacial envi-
ronments greatly depend on the location or subenvironment
of the sedimentation process — whether it is taking place in
subglacial, englacial, supraglacial, terminoglacial or progla-
cial subenvironments (Brodzikowski, Van Loon, 1991). The
terminoglacial subenvironment is considered as a space
for the creation of a more spectacular landscape in most
cases. Quite different landforms are created in a proglacial
environment by meltwater streams transporting the glacial

material and accumulating it along the stream passway and
in places of its entrance into proglacial lakes. Therefore, the
variety of places and conditions of sedimentation in glacial
and periglacial depositional environments creates a high di-
versity of landforms.

FIELD SITES AND METHODS

The study area (Fig. 1) at the marginal zone of the Russell
and the Leverett glaciers in Western Greenland lies near the
Kangerlussuaq International Science Support (KISS) centre
and can be easily reached from there. The general view of the
Russell Glacier is presented in one of the publications of this
issue, devoted to the characteristics of basal ice (Baltriinas
et al., 2009). The Leverett Glacier is the south-western branch
of the Russell Glacier.

The observation of glacigenic landforms in the marginal
area of the Russell and the Leverett glaciers was carried out
in glacial and periglacial environments. Besides the morpho-
logical observations, the architecture of glacially accumulat-
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Fig. 1. Topography of Russell and Leve-
rett glaciers area, West Greenland
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apylinkiy Vakary Grenlandijoje topo-
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ed forms was studied in outcrops along with the description
of bedforms, lamination, presence of buried ice, etc. carried
out in excavations 0.8-1.0 m deep as well. Samples for grain-
size measuring were taken from basal and end moraines. Ice-
bearing till was analysed as well after the ice had melted and
samples where dried in laboratory. All these studies enabled
to analyse the landforms in relation to glacial and periglacial
facies (Table; Figs. 2, 3).

The morphological features of landforms were measured
using a tape-measure and a GPS navigation device. The GPS
navigation device was used for the contouring of landforms
and altitude measuring. Slope inclinations were measured
with an optical hand clinometer. The aerial distribution of
glacial and periglacial landforms was studied using simple
satellite images found in the Internet and aerial photos,
what enabled to delineate the areas of different glacial and
periglacial landform types. The marginal and proglacial
landforms in front of the Leverett Glacier were mapped
in detail.

THE LANDFORMS STUDIED

Examination of the depositional setting of ice marginal
deposits at the margin of the Russell and the Leverett gla-
ciers by means of observation of exposures and landforms
in West Greenland provided a possibility to evaluate an
interrelation between glacial facies and landforms. Green-
land was completely or almost completely covered with ice

during most of the Quaternary, therefore, glacial deposits
are widespread on ice-free land areas and on the adjacent
shelf (Bonow et al., 2006). After the latest deglaciation had
begun 14,000-10,000 years ago, the minimum position was
reached approximately 5000 years ago when the ice margin
was at least 15 km inland of its present position in West
Greenland (Weidick et al., 1990). So, the margin of the Rus-
sell and the Leverett glaciers is situated at the present loca-
tion after some re-advance. This re-advance could influence
the character of landforms; however, it is quite complicated
to recognize these features.

Sedimentation of lodgement, basal, ablation, flow and ice-
raft till deposits can be recognized in different subenviron-
ments of the glacial environment (Fig. 2) near the margin of
the glacier. In the periglacial environment, these deposits are
usually observed as till complexes composing lateral and end
moraines as landforms formed in the terminoglacial suben-
vironment or basal till plains in proglacial subenvironment
left after ice retreat (Fig. 3).

Sedimentation of lodgement till is restricted to a sub-
glacial subenvironment where it is deposited in a contact
zone between the ice and substratum during ice movement.
Its observation in the marginal part of the Russell and the
Leverett glaciers is limited to ice outcrops. Lodgement till de-
posits can be easier found there in contact between the basal
ice and the substratum; however, such outcrops are unstable,
appearing and disappearing year after year as the ice moves
forward, melts and its edge is eroded by meltwater streams.

Table. Presence of deposits of glacigenic facies in glacial and periglacial subenvironments (after Brodzikowski, Van Loon, 19971; Sinkiinas, Jurgaitis, 1998)
Lentelé. Glacigeniniy facijy nuoguly paplitimas glacialinéje ir periglacialinéje subaplinkose (pagal Brodzikowski ir Van Loon, 1991; Sinkiinas, Jurgaitis, 1998)

Glacial environment |

Periglacial environment

Glacigenic facies Deposits

Subenvironments

Englacial | Subglacial |Supraglacia| |Terminoglacial| Proglacial |Extraglacial

Lodgement till

Basal till

Melting ice Ablation till

Ice-raft

Till complex

Tunnel

Stream

Fluvial
uvia Sheet- and streamflood

Fluvial complex

Topset

Foreset

Deltaic
Bottomset

Deltaic complex

Lake margin

Lacustrine Bottomsets

Lake complex

Dune

Coversand

Aeolian
Loess

Aeolian complex

Mass transport Flow till
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Fig. 2. Glacial environment of sedimentation under continental conditions (modified after Brodzikowski, Van Loon, 1991)
2 pav. Ledyniné sedimentacijos aplinka Zemyno salygomis (pagal Brodzikowski, Van Loon, 1991)

Proglacial subenvironment Terminoglacial
e _ subenvironment
| Proglacial Proglacial Proglacial rrsléllrtf\ilcal‘?elr
P lacustrine facies _ deltaic,facies fan facies outflow
‘ ‘ | Terminoglacial sub@erial 27 [ SAY

; ‘ mass-flow deposits A LA

3 ' . : b ot

Proglacial i Proglacial | N
lake-margin Proglacial bottomsets fluvial deposits 1 ',/ o e

| deposits 5 Proglacial roglacial streamﬂo . ":j\’ .
~a /J ‘deltaic foresets| | and sheetflopd depl o N

—_— ' / | B a SR ~
T “/ Water level v s, (,;LAF‘I’EB\

/\ "f-_—_—_—_ ,,,,,,, A

_ _— /L Q SN NS

e 77777/

. Subglacial
Substratum Midfan upper fan melting-ice
Lower fan

Fig. 3. Terminoglacial and proglacial subenvironments (modified after Brodzikowski, Van Loon, 1991)
3 pav. Terminoglacialiné ir proglacialiné subaplinkos (pagal Brodzikowski and Van Loon, 1991)
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The observation of basal tills as in situ formed subglacial
diamicts is in a similar situation. However, in river or melt-
water stream eroded glacial sediment sequences, basal tills
in front of the Russell and the Leverett glaciers are more fre-
quently observed in the present proglacial subenvironment
in areas of the former passive ice melting.

Conditions of ice melting (or sublimation) due to tem-
perature rise during the warm season are favourable for abla-
tion till accumulation more or less in situ on glacier surface
in supraglacial and terminoglacial subenvironments. In some
places, the middle moraine material exarated from nunataks
and transported within the glacier feeds the accumulation of
till on its surface due to subaerial ice melting. The existence
of slopes on the undulated or irregular surface of glaciers
favours the mass transport process. Due to plastic flowage,
especially on slopes of ice at the glacier margin, the water-
saturated material of ablation till is easily involved into mass
transport and becomes a flow till.

As very little is known about the relationship between
grain-size distribution and glacigenic meltout or subaerial
mass movement and because the grain-size analysis may re-
veal possible sedimentation mechanisms, samples for grain-
size comparison were taken from basal ice, ablation (flow?)
till on the glacier surface, lateral and end moraines. It is
obvious from grain-size data (Fig. 4) that silt size and finer
particles are the first ones to leave the diamicton under the
glacial sediment rewashing with water and further resedi-
mentation.
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Fig. 4. Cumulative curves of grain-size distribution of clastic material from:
1 — basal ice, 2 — ablation (flow?) till, 3 — lateral moraines, 4 — end moraines
and 5 — aeolian deposits

4 pav. Nuotrupinés medziagos pasiskirstymo pagal dydj kumuliacinés krei-
vés: 1 — pamatinio ledo, 2 — abliacinés (tekéjimo?) moreninés medziagos,
3 — Soninés morenos, 4 — galinés morenos ir 5 — eoliniy nuoguly granuliomet-
rinés sudéties

The melt-out material is falling and creeping from sub-
aerial slopes of ice at the glacier edges along the Russell and
the Leverett glaciers margins forming end and lateral mo-
raine ridges, especially in places free of steep rock barriers
in front of the ice. The terminal moraine ridges as landforms
resulting from till accumulation at the glacier margin are well
expressed on the surface. The lateral moraines are promi-
nent along the northern fringe of the Russell Glacier tongue
between the Upper and the Lower Russell lakes. The lateral
moraine ridge 180-200 m long and 15-20 m high is sepa-
rated from the glacier by an ice meltwater stream which is
giving source from beneath the glacier at the outlet site of the
drainage system of Lake Upper Russell described in a publi-
cation of this issue (Cesnulevicius et al., 2009). There are two
small glaciokarst depressions with lakes in them on the ridge
surface. Samples for grain-size measurements were taken at
the higher surface sites on the ridge from the depth of 0.3 m.
Well expressed lateral moraine ridges can be traced along the
southern fringe of the Russell Glacier as well.

The western end of the Russell Glacier tongue is moraine-
rimmed (Fig. 5). The end moraine ridges accumulated on
eroded Proterozoic gneisses are intersected by an ice melt-
water stream. At the south-westernmost glacier end corner,
the meltwater stream separates the end moraine ridge from
the glacier, eroding the glacial ice wall, and keeps it steep.
From higher parts of this end moraine ridge 250 m in length,
10-50 m in width and 15-20 m in height, glacial sediment
samples for grain-size measurements were taken.

Quite an intricate moraine complex is formed on the
north-eastern edge of the Russell Glacier in ice divide area
between the Russell and the Isunnguata glaciers tongues.
The ice divide there is formed by nunatak of crystalline
rocks, their surface reaching 500 m a. s.1. The moraine com-
plex in the ice stream divide is expressed by a variety of
landforms.

At the proximal side of the end moraine ridge, the glacial
ice and ice-cored thrust moraines are covered with subglacial
material delivered by meltout and thrusts to the supraglacial
position (Roberts et al., 2008). The surface of debris-covered
glacial ice and ice-cored thrust moraine is expressed as sub-
parallel stripes 1-2 m in height, stretching parallel to the
ice margin (Fig. 6). Like washboard moraines, they possibly
mark the annual dynamics of ice by small end moraine ram-
parts formed during winter advance phases (Ehlers, 1996)
or covering ice by melt-out material at the edge of a glacier
in summer and thus protecting it from melting. The kettled
topography with water ponds in kettle holes at the surface
of the ice-cored thrust moraine is formed due to buried ice
melting.

The entire complex of landforms of different origin was
studied in the ice marginal zone of the Leverett Glacier - the
south-western branch of the Russell Glacier. The surface
of the Leverett Glacier, due to its bedrock topography, low-
ers gradually to the front of the glacier and equals to the
bordering terminal moraines up to 10 m in height (Fig. 7).
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Fig. 5. End moraine ridge at the western end of Russell Glacier tongue
5 pav. Galinés morenos guibrys vakariniame Russell ledyninio liezuvio gale

Fig. 6. Kettled topography with water ponds in kettle holes and washboard surface of ice cored thrust moraine in ice divide area between Russell and Isunnguata glaciers

6 pav. Glaciokarstinis reljefas su ezeréliais jgriuvose ir skalbimo lenta primenantys gibriukai morenos su ledo branduoliu pavirSiuje
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The proglacial area in front of the Leverett Glacier is presented
by an end moraine complex stretching about 800 m along the
glacial margin and separated from it by a small proximal san-
dur plain formed by braided glaciofluvial streams. The surface
of the end moraine complex, about 450 m wide and 15-20 m
high, is expressed by smaller glacial ridges up to 3 m in height
and glaciokarst ponds (Fig. 8). The pronounced conical mound

10 m high on the surface of the end moraine complex was in-
terpreted by H. Scholz and M. Baumann (1997) as an open-
system pingo, as a most conspicuous structure generated in
the permafrost region — a conical hill containing ice lens.

The distal part of the sandur surrounds the second-end
moraine complex at its distal part. The meltwater streams
originated in the glacial environment in the terminoglacial

Leverett Glacier

Fig. 7. Terminoglacial and proglacial subenvironments of Leverett Glacier
7 pav. Leverett ledyno terminoglacialiné ir proglacialiné subaplinkos

1t moraine
complex:

: 29 moraine complex
Glaciofluvial
__ Stream

Leverett

Glacier

0 100 200 300m L)

Waterfall

Fig. 8. Terminoglacial and proglacial landform complexes of Leverett Glacier: 7 — bedrock, 2 — end moraine complex, 3 — distal sandur, 4 — proximal sandur, 5 — aeolian
complex, 6 — moraine ridges, 7 — lakes, 8 — glaciokarst ponds, 9 — meltwater streams, 70 — outcrop, 77— pingo

8 pav. Leverett ledyno terminoglacialinio ir proglacialinio reljefo kompleksas: 7 — pagrindo uolienos, 2 — galiniy moreny kompleksas, 3 — distalinis zandras, 4 — proksi-
malinis zandras, 5 — eolinis kompleksas, 6 — moreniniai giibriai, 7 — eZerai, 8 — glaciokarstiniai ezeréliai, 9 — ledyno tirpsmo vandens srautai, 70 — atodanga, 77 — de-

graduojantis hidrolakolitas
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Fig. 9. Section of end moraine complex in marginal zone of Leverett Glacier

9 pav. Galinés morenos pjuvis Leverett ledyno marginalinéje zonoje

subenvironment form the ice-marginal streamways (pro-
dolinas) that run parallel to the ice front. Such meltwater
streams passing the terminoglacial subenvironment form
rivers fed by ice meltwater. The relief, the amount of meltwa-
ter and the debris determine the depositional pattern in these
streamways. Aeolian sedimentation takes place over the en-
tire streamway area, whereas glaciofluvial sedimentation,
however, prevail over the deposition of wind-blown material.
Drift sands, small dunes and coversands are found along the
Watson River formed by a concentration of ice meltwater
channels. The grain-size data of aeolian sand (Fig. 4) are the
sieving results of an aeolian sand sample taken in the Watson
River valley near Kangerlussuaq. The aeolian coversands ex-
ist also in the proglacial area of the Leverett Glacier.

The key characteristics of the end moraine complex in
the proglacial zone of the Leverett Glacier are presented in a
special publication of R.1. Waller and G. W. Tuckwell (2005).
The presence of a large stream-cut exposure (Fig. 9) allows
examination of its internal structure and surface morpho-
logy. It is built up of layers composed of different propor-
tions of ice and sediment, including debris-poor ice, ice-rich
diamicton and ice-rich gravel. Ice and sediment units are
glaciotectonized and show features of a major fault and an
associated drag fold, a planar, erosional unconformity, and
a variety of small-scale folds. The structural characteristics
are explained by a two-phase model involving ice advance
and proglacial or ice-marginal compression, followed by
overriding and subglacial deformation and erosion tenta-
tively related to ice advance. This interpretation opposes the
explanation that the sequence simply represents a buried
basal ice layer. The polygenetic origin of this ice-marginal,
glaciotectonic landform can be considered as a contrast
to the majority of Arctic push-moraines. They are largely
considered to be a result of proglacial deformation and a
stacking of imbricate thrust sheets of frozen sediment. This
contrast probably reflects differences in the thickness and

spatial continuity of permafrost within the glacier foreland,
and adds to the range of ice-marginal landforms associ-
ated with glacier-permafrost interactions (Waller, Tuck-
well, 2005).

CONCLUSIONS

The variety of sedimentation places and conditions in glacial
and periglacial depositional environments in the marginal
zone of the Russell and the Leverett glaciers resulted in a high
diversity of landforms.

The initial material creating landforms in different sub-
environments of a glacial environment is lodgement, basal,
ablation and flow till deposits in a periglacial environment,
observed as till complexes composing lateral and end mo-
raines formed as landforms in a terminoglacial subenviron-
ment or basal till plains after ice retreat left in a proglacial
subenvironment.

Debris-covered glacial ice and ice-cored thrust moraines,
marking the annual dynamics of ice, are widespread in the very
margin of the glaciers with a common kettled topography.

The complex of landforms of different origin, studied in
the ice marginal zone of the Leverett Glacier, is very represen-
tative of ice marginal zones. There it is expressed by border-
ing terminal moraines, an end moraine complex with smaller
glacial ridges and an open-system pingo on it, proximal and
distal sandur plains and ice-marginal streamways with aeolian
landforms taking place. The presence of an open-system pingo
within a system of moraine ridges is quite unexpected.

The structural characteristics of the internal structure of
the end moraine complex in the proglacial zone of the Leve-
rett Glacier, well exposed and studied in a large stream-cut
exposure, are best explained by a two-phase model involving
ice advance and proglacial or ice-marginal compression, fol-
lowed by overriding and subglacial deformation and erosion,
tentatively related to ice advance.
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Data assembled during this study indicate that primarily
climatological factors lie behind the exceptional glacial geo-
diversity of the area, and glaciodynamics contributes to the
wealth of landforms under particularly favourable conditions
in the marginal zone of the Russell and the Leverett glaciers.
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GLACIGENINIO RELJEFO YPATYBES RUSSELL
IR LAVERETT LEDYNU PAKRASTYJE VAKARU
GRENLANDIJOJE

Santrauka

Vakary Grenlandijoje Russell ir Leverett ledyny marginalinés zonos
pradinéje stadijoje kaupiasi dugniné, pagrindiné ir abliaciné moreni-
né medziaga. Abliaciné moreniné medziaga kaupiasi ledyno pavirsiuje.
Vandeninga moreniné medziaga dél gravitacijos ir supraglacialiniy bei
intraglacialiniy ledyno tirpsmo vandens tékmiy poveikio pazeméji-
muose ir jy Slaituose virsta tekéjimo (flow till) morenine medZiaga.
Moreniné medziaga ledyno pakrastyje kaupiasi formuodama poli-
genetinés medziagos kompleksus - galiniy ir $oniniy moreny reljefo
formas. Soninés ir galinés morenos issiskiria raikiais gabriais, kuriy
pavir$iy pajvairina glaciokarstas, jdubose sukurdamas nedidelius, daz-
nai laikinus ezerélius.

Ties Russell ir Isunnguata ledyny kristaliniy uolieny ledoskyra is-
kiles stambus moreninis masyvas pasizymi glaciomorfologiniy reljefo
formy jvairove. Cia paplitusios glaciokarstinés dubés, vidurinés more-
nos gubriai, kuriy pavirsiy dengia jstrizi lygiagretts neauksti gabriukai,
primenantys skalbimo lentg. Jy formavimasis susijes su ledyno tirpimu
ir kasmetine jo pakrascio kaita.

Leverett ledyno gale susidares ,klasikinis“ ledyno pakra$c¢io da-
riniy kompleksas apima kelis moreninés ir fliuvioglacialinés kilmés
reljefo ruozus. Paciame ledyno gale formuojasi kelias osciliaciniy gi-
briy grandines turintis galinés morenos ruozas. UZ jo prasideda tipis-
kas nuolaidus proksimalinis zandras, suformuotas laikiny, nuo ledyno
tekanciy, klaidziojanciy tirpsmo vandens tékmiy. Proksimalinis zan-
dras siekia senesnjjj moreniniy dariniy ruoza, turintj 6-8 osciliaciniy
gtibriy grandines. Siame komplekse vyksta glaciokarstiniai ir eoliniai
procesai, kuriy veiklos rezultatas — glaciokarstiniai ezeréliai, eolinés
dangos ir degraduojantis hidrolakolitas (pingas). Nuo Laverett ledyno
tekantis koncentruotas fliuvioglacialinis srautas, jungdamasis su kitais
panasiais srautais, sudaro ledyno tirpsmo vandenimis maitinama upe.
Nesmenimis uzpildZiusi buvusj platy egzaracinj duburj ji uz moreniniy
dariniy ruozo suformavo distaline zandro dalj. Zandrg sudarantios ir
prieledyninés upés sunestos nuogulos vietomis perpustomos j eolinio
smélio dangas ir kopas.

Iarpac lInuxynac, AmbrumanTac YAcHyIABUYIOC,
bponucnasac Kapmasa, Banentunac bantpynac

OCOBEHHOCTMU I'TAOUTEHHOT'O PEJIBE®A
MAPTYHAJIBHOVI 30HBI IEQHUKOB PYCCEI U
JIEBEPETT B 3ATTATTHOVI TPEH/TAHINU

Peswome

Ha nccnefoBannoM B 3araiHoit [peHTaHaMu yqacTKe B MapIiHA/IbHOI
30He JIeIHNKOB Pyccern 1 JleBepeTT B Ha4anbHOI CTajUy HAKATIIMBa-
eTcsl MaTepyas JOHHOTO, OCHOBHOTO (6a3anbHOro) m abmsInoHHOrO
TIUUIOB. AG/IMIOHHbIE OT/IOXKEHNS HAKAIUIMBAIOTCSL HA [IOBEPXHOCTI
JIe[HUKA, B TIOHIDKEHNSIX U UX CK/IOHAX; BCIENCTBIE TPABUTALINM, a
TaKOKe IOTOKOB CYMpAr/ALMAIbHBIX M MHTPAITALMATBHBDK TajbIX
BOJI OHM CTaHOBATCS TIWIIOM (MOPEHBIMM OT/IOXKEHVSIMM) TeYeHUs
(flow till). MopeHHbIiT MaTepuan B KpaeBoil 4acTy JIEAHUKA HAKaIl-
JIMBAETCS B BUje IIOJIMTEHETNYECKUX KOMIIIEKCOB, CPEfi KOTOPBIX
Hanbonee pacupocTpaHeHsl Takme GopMbl pembeda, Kak KOHEYHble
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11 60KOBBIE MOPEHBL. JTI MOPEHBI BBIAE/SIOTCS YETKUMIY TPEOHSMIL,
I0BEPXHOCTh KOTOPBIX He(pOPMUPYETCS TOf BO3LEICTBIEM IILIO-
KapCTOBBIX NPOLIECCOB, B Pe3y/bTaTe 4ero 0OpasyTCs HeGONblie
BpeMeHHBIe 03epkit. Ha /lefopaspienbHOM yaacTKe TefHIKOB Pyccenn i
VicyHHryaTa BO3BBILIAETCSI KPYITHBLI MOPEHHDIIT MACCUB, XaPAKTEPH-
3ytouuitcs obunmeM risiyomopdonorndeckux Gopm penveda. 3pecs
PacpoCTpaHeHbl IIAIMOKAPCTOBbIE MPOCANIKN U BIAJMHBL, TPEOHY
CPefMHHBIX MopeH. Ha CK/IOHAaX MOCIERHNX HAOMIOJAITCA KOCOHA-
IIpaB/IeHHbIe HEBBICOKIE MapasIIe/ibHble TPeOeIKIt, B COBOKYITHOCTIL
HAIIOMVHAMOIIVE CTHPAIBHYIO JOCKY. VX 06pasoBaHime CBA3aHO ¢ Tas-
HIEM JIE[HUKA U C €XKETOIHOI IMHAMUKOI €70 KPaeB.

Y KoHeuHOIT YacTu jefHuKa JleBepeTT HaGMIORAeTCA ,KIAcCH-
4eCKMiT“ KOMIUIEKC KpPAeBbIX JIENHUKOBBIX OOPAa3OBaHUI, OXBATbI-
BAIOIIMIT [1Be TIOJIOCHI IETHIKOBOTO ¥ BOJHO-TIEAHNKOBOTO TeHe3NCA.

B xpaeBoit yacTu efHMKa HOPMUPYETCS YIACTOK KPAEBBIX MOPEH B
BIIfle HECKO/IBKIX OCLIVUULILIIOHHBIX Tpe6Heit. Bemen 3a HUMM Haun-
HaeTcst CHOPMUPOBAHHBII BPEMEHHBIM Ta/IBIMIL IEHUKOBBIMIU BO-
JaMJM TUIVYHBII HAaKIOHEHHDII IIPOKCUMATbHbI 3aHp. OH OTHeseT
YIIOMSAHY ThIif KpaeBOil MOPEHHBIIT KOMIUIEKC OT O0JIee ipeBHero, peji-
CTaB/IEHHOTO 6-8 BepeHNMIjaMi OCHWILILNOHHBIX rpebHeit. B aTom
MOPEHHOM KOMIIIEKCe TPOTEKAIOT I/IALMOKAPCTOBbIE 1 30I0BbIE TIPO-
IIeCCBI, PE3Y/IbTaTOM KOTOPBIX ABJAIOTCA ITIALMOKAPCTOBBIE 03€PKH,
90J10Bble OKPOBBI U JlerpaiupyoLmit nuHro. OCHOBHOI KOHIIEHTpHU-
POBaHHBI (IIOBUOI/IALIMA/IBHBLI OTOK, 6Pyl HAYaIo OT JIeHN-
Ka JleBepeTT, CIMBAsCH C IPYTUMM HOFOOHBIMM [OTOKaMM, 0bpasyer
GIIOBMOITIALMAIBHYIO PEKY, OT/IOKEHISIMI 3aIIONHSIIYIO HINPOKYI0
9K3apaLIOHHYIO [JONIVHY.



