I'N'TACHUK  CPIICKOI I'EOTPA®CKOI' [JPYIITBA
BULLETIN OF THE SERBIAN GEOGRAPHICAL SOCIETY

TOAVHA 2013. CBECKA XCIII- Bp. 4
YEAR 2013 TOME XCIII - N° 4
Original Scientific papers UDC: 551.435.74(497.113)

DOI:10.2298/GSGD1304001M
EOLIAN RELIEF OF SOUTHEAST BANATIAN

LJUBOMIR MENKOVIC'

' Geographical Institute “Jovan Cviji¢" of the Serbian Academy of Sciences and Arts,
Djure Jaksi¢a 9/3,Belgrade, Serbia

Abstract: During the Quaternary, eolian processes had dominantly morphological importance in shaping of
southeastern Banat. In morphology of this region, therefore, dominates loess plains, Zagajicalls ridge and Deliblato
and Banatian dune field. About the genesis of loess plains, Zagajicalls ridge and Deliblato dune field are different,
very often opposite opinions. Meanwhile, during the geomorphologic mapping of Vojvodina, at the end of nineties
years of last century and at the beginning of 21* century, the author of this paper came to new conclusions, so he
explains his opinion about relief of southeastern Banat. Special attention was paid on morphology and
morphogenesis of Deliblato dunes field and Zagajical s ridge.
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Introduction

Deliblato or Banat dune field occupies southeastern part of Banat, from Danube on
SE, to Padina and Samos on the SW, on the length of about 60 km. Maximal wide of dune
field is 12 - 15 km, and surface of about 600 km?.

In the recent past, 100 years ago, Deliblato dune field was active, with so called
live sands" that moved (scatter by blowing) under strong impact of kosava. However, after
successfully implemented melioration, with planted forest vegetation, scattering by blowing
of sands has largely stopped.

Sands of Deliblato dune field, whose thickness is estimated at 30 - 50 m, represents
predominantly longitudinal - elongated dunes decameter, hectometer and kilometer in size.
The whole area under sand cover, therefore, has a wavy configuration. The direction of the
dunes is mostly SE - NW, consistent with the direction of the dominant wind - koSava, or
the general direction of Deliblato dune field.

On the northeast side, next to Deliblato dune field, and parallel to it, is slightly
curved ridge - Zagajicas hill (250 m) with Dumaca (235 m), which is compared to the sand
dunes and loess plateau higher 10 - 50 m. Zagajas hill and Dumaca represent a single ridge,
which starts from the valley of the Karas, where it steeply rise to elevation of 250 m. From
250 m it gradually descents towards the NW until Nikolinacki vineyards, where the altitude
lost in the South Banat loess plateau, altitude 100 - 140 m. Southbanatian loess plateau
encircled on all sides except the south-east (the Danube), entire Deliblato dunes field and
Zagajicas hill with Dumaca.
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Methodology Of Research

Deliblato dunes field was studied during the accomplishing of the geomorphologic
map of Vojvodina (M. Kosc¢al et al., 2005). During the geomorphologic mapping was
applied method of complex (qualitative and quantitative) geomorphologic analysis. Data on
geomorphologic relations in Vojvodina, with special emphasis on Deliblato dunes field and
its immediate surroundings were collected during cabinet and field research.

In the phase of cabinet work was done a review of previous geomorphologic and
geological surveys, analysis of topographic base, geological maps and detailed stereoscopic
analysis of aerial photographs. Based on the data collected in the first phase of the cabinet
study, was formed a preliminary concept of geomorphology of Deliblato dune field.

In the phase of field work were conducted checks of the data obtained cabinet
research and gathered new data by direct observation of the relief and eolian sediments.

Based on the data collected in the office and in the field was formed the final
concept of geomorphologic relationships and was made geomorphologic map of Deliblato
dune field (Fig. 1).
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Figure 1. Geomorphologic map of Deliblato dunes field with surroundings
Legend: 1. Alluvial plain, 2. Sand bar-islands, 3. Lower river terrace, 4. Higher river terrace, 5.Terrace
scarp, 6. Loess plateau, 7. Loess bluff, 8. Plateaus of prevailing eluvial process, 9.Areas of sheet and ril
erosion, 10. Landslides, 11. Low dunes field, 12. High dunes field, 13. Sand sheet switch slightly developed
dunes, 14. Direction of dominant wind strike, 15. Swamps and marshes, 16. Fluvial-swamp bottom of
Pannonian basin, 17. Fault-downhorown block, 18. Neotectonic depression
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Previous Investigations

Deliblato dunes field is the largest sand sheet not only here but also in Europe, and
it is quite understandable that the subject of interest of many researchers. Among the first
was J.Wesseley (1873), that the formation of sand dunes associated with the wind, and then,
in the same study, the effect of eastern winds.

Important data about Deliblato duns field found in the works of Hungarian
researchers. The formation of sand dunes, J. Halavats (1884) associated with the wind, and
within Deliblato dunes field divides bound sand, which occupies a central position as well as
the quicksand on the periphery of dune field. Bounded sands, according to him, are of
"diluvia" age, and quick sand of ‘‘alluvial’’.

Cholnoky J. (1910) writes that Deliblato dunes field was formed on the former
flood plain of stream Brzava (Tamis), that in late Pliocene and during the Pleistocene
lowering of the Pannonian plain down to the Danube. This author believes that the work of
kosava first formed dunes perpendicular to the wind direction, which were later transformed
into barhane and finally, under the influence of wind, elongated in the direction SE - NW.

B. Bull (1938) is considered, as well as Cholnoky that basis of Deliblato dunes
field makes Tami$ flooding plain, but on the surface of the flooding plain is Danube sand
from the old Holocene. The Danube was, in fact, before entering the Iron Gate deposited
sand in huge quantities, which is koSava, later, at low water status, blow out and creating
dune field.

Milojevic claims that sand dunes of Deliblato dunes field was created in glacial
stages of the Pleistocene, when the northeast winds from flood material of Tamis, Brzava,
Moravica and Kara$ blow out sand and deposited it in the area of today's Deliblato dunes
field. His claim is based on the direction of the sand dunes, which, according to him, had to
be perpendicular to the wind direction. This author is in sand dunes observed "blackish
zone", and believes that there were interruption in fan of sand, similar to interruptions in
loess deposits. Morphological effects of koSava are connected only to the Holocene period.

Markovi¢ -Marjanovi¢ considers the sand of Deliblato dunes field was blown by
kosava during the Holocene. Here opinion is supported by fact that sand dunes in the
continuity from the Danube in the SE to the Vladimirovac on the NW, covering "three
morphological elements of the relief: alluvial plain, terraces and loess plateau". Therefore
she concluded that the accumulation of eolian sands made only after the formation of fluvial
relief, and after the formation of alluvial plains, river terraces and loess plateau.

Bukurov studied Deliblato dunes field repeatedly. The author, based on the position
and shape of dune field (the direction of striking sand dunes, wind system and regime of the
Danube) concluded "that the main geomorphologic agents were Danube and koSava ", that
worked intermittently since the Late Pleistocene (wirm) until today. In interglacial (warm
and wet) periods of the Pleistocene, the Danube, at high water level in front of the Iron Gate,
poured on alluvial plane deposited huge quantities of sand, which is koSava in glacial (cold
and dry) periods of the Pleistocene blow out and moved to the northwest, up to the
Vladimirovac.

Based on the published studies of earlier researchers, it can be concluded that
considering genesis of Deliblato dunes field there are different opinions. Most of them, its
origin connect with the Danube sand and Kosava. Opinions about the time of creation of
Deliblato dune field were also split: some say it's created during the Pleistocene, the other at
the end of the Pleistocene and early Holocene, a third in the Holocene. However, it should
be noted that all authors based their opinions on the morphological characteristics of today's
Deliblao dune field. The most logical explanation is, of course, that the Danube sand was
fanned by the wind koSava. This raises the question, when it began blowing of sand and
creating of sand covers in the southeastern part of the Banat? It could happen then, when the
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waters of the Pannonian Sea, and lakes eventually withdrew and when on the newly created
land formed river flows that on alluvial plains occasionally dump the sand.

Overview of Geomorphological History of Panonian Basin

To explain when at the territory of Vojvodina emerged land, when and how they
were formed river flows; it gives short summary of the geomorphic history of the Pannonian
basin. At the beginning of the Miocene, namely, by the influence of vertical tectonic
movements between the Alps, the Carpathians and the Dinarides, was formed a large
tectonic depressions where throughout the Neogene existed Pannonian Sea (lake), which in
the form of the Gulf sank deep into the land and out of the Pannonian depression. During the
Pliocene, however, under the influence of epirogenic movement Pannonian sea gradually
withdrew to the central part of the basin, and today the Pannonian Plain. It is believed that it
lasted throughout the Pliocene, even in the Pleistocene, "to the end of the Middle Pleistocene
and to riss glaciation" (Laskarev, 1951). Then it from the Pannonian depression finally
withdrew, leaving behind huge deposits of sediments, thick several hectometers or
kilometers.

Neogene sediments, however, are found only in the peripheral parts of the basin,
and near Fruska gora and Vrsac mountains, while in the Pannonian plain are covered with
Quaternary sediments : fluvial- lacustrine, fluvial - marsh and eolian. Drilling was found
that the thickness of the Quaternary sediments varies, ranges from a ten to over 100 m (N.
Krstic, 1988), which indicates on relief, uneven bottom of prequaternary Pannonian Sea-
lake.

Pannonian Sea drained the Danube through the Iron Gate, and is assumed to be
retained longer in the southern part of the Banat, where it retreated slowly, with transitions
from marine - lacustrine conditions in the fluvial-lacustrine and, finally, the marsh - swamp.
Simultaneously with the withdrawal of the lake, or the sea, forming a river flows, which
initially did not have a permanent (fixed) troughs, so they are often overflowed wider aerie
flooded and with its sediment flattened bottom of the Pannonian basin. The greatest effect in
this had the Danube, Sava, Tisa and TamiS. At the bottom of Panonian basin, out of river
flows, retained the shallow river lakes and numerous ponds and swamps.

Loess Laiers

During the pleistocene, in conditions of cold and dry climate, by the blow of eolian
dust began creating of loess layers. It is assumed that eolian dust originated mainly from the
north Europe, from periglacial aerie of regional continental glaciation.

Eolian dust was at the first phase faned mainly on pond-swampy surfaces, where
the so-called real swamp forest were formed, and later, when the ponds and marshes dried
up, continued to create terrestrial loess. In the basement of terrestrial loess are, therefore,
almost always is swamp loess (Fig. 2).

In territory of Vojvodina, terrestrial loess occurs mainly in the form of loess
plateau, intersected with river flows in several small and large loess plateaus. Thickness of
the loess plateau is different, ranges from meter to decameter dimensions.

All authors who have studied the loess on the territory of Vojvodina, noted that the
loess deposits consist of several horizons of loess separated with brown zones or buried
lands. The largest number of loess horizons (5-7) with brown zones (4-6), was observed in
sections of Srem loess plateau and the Titel loess. Brown zone or buried lands in loess
sediments indicate climatic changes during the Quaternary, especially in the Pleistocene,
when the alternating turns cold and dry periods with warmer and weather.
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Figure 2. Geological cross section of Deliblato dunes field
Legend: 1. eolian sands of today’s’ Deliblato dunes field, 2. older-alternated eolian sands, 3. terrestrial loess,
4. swamp loess, 5. fluvial-lacustrine sediments, 6. pliocene, marine-limnic sediments

Based on the location of the gravel-sand sediments with Corbiculae fluminalis,
loess concordance and brown zone, V. Laskarev (1938) argues that the creation of the
Zemun loess began in early wurm. Three loess horizons associated with glacial phase wurm,
and a brown zone associated with interglacial phase. Two final horizon of loess with brown
zone, according to Laskarev belong to the Holocene.

Loess concordance and horizons with brown zones, however, are not in all loess
deposits represented in equal numbers. On the loess escarpments of Backa loess, were
observed 2-3 loess horizon of 1-2 brown interbeds, in the south Banatian loess, M. Zeremski
(1972) lists several sites with brown zones, thickness of 1 - 2 (Kovacica, Kacarevo,
Bavaniste, Alibunar et al.).

Differences in the number of loess concordance and brown zone (buried lands) are
quite understandable, since the creation of loess did not begin simultaneously in all parts of
Vojvodina. Backa's loess covers the former inundation fan of the Danube, so the creation of
loess in this area could not begin until the Danube is shifted to the west, and until he left
inundation fan.

Creating a loess deposits in the southeastern part of the Banat, begun probably at
the latest, because that entire Pannonian Basin was draining through the Iron Gate to
southern Banat. If the opinion of Laskarev true, that the final two loess horizon with buried
land is of Holocene age, then it can be considered that the deposits of loess in southern
Banat region belonges to the Holocene. To the Holocene age of Southbanatian loess
pointing us traces of the Vinca culture (Neolithic, 2800-2100 BC), covered by thick loess
about 10 m, as well as "the remains of ashes and burnt - coal material" observed in the loess
sediments near the Deliblato (Zeremski M., 1972).

Below southbanatian terrestrial loess thickness of 10 -15 m, regularly lying swamp
loess (see Fig. 2) which indicates that after the withdrawal of the Pannonian Sea - lake,
probably in late Pleistocene and early Holocene, southern Banat was under ponds and
swamps.

Eolian Sands

To the new land formed river flows that flooded out from time to time, deposited
sand at the alluvial plains. Sand was under the influence of wind billowed away and
transferred to the NW. In this way, was created a sand cover (dunes field) with all of the
characteristic shapes of eolian relief.

However, it should be noted that the eolian forms (dunes, blow outs, etc.) expressed
only in sand sheets, which are created under strong wind gusts, while in blowing on eolian
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dust, and the formation of loess deposits, that is not the case. Blowing on, and that felling of
aeolian dust, is possible only in the quiet time, or when atmospheric precipitation (rain or
snow). Loess deposits, resulting blowing on eolian dust, therefore, cannot be considered
eolian forms. Eolian is only a material, while the forms of the eolian dust conditioned with
forms of preeolian relief. For example, blowing on eolian dust on the flat bottom of the
Pannonian Basin, resulting loess plateau, on the river terraces, loess terrace, and on the
slopes, loess slopes or slopes covered with loess.

Unlike the loess sediments, which in Vojvodina have a wide distribution, sand
sheets (dunes field) occur in restricted arias, usually in the corridor of intense effects of
wind, that crossing the sands, deposited in alluvial plains, blow out, transport and blow on
the mainland . In occasions of increased effects of wind, sand deposited in alluvial plains, to
be moved, had to be dry.

Blowing on sands, and the creation of sand sheets, started probably at beginning of
the Holocene, when river flows are formed, which, flooding it, deponated the sand beyond
their banks, the alluvial plains, where koSava moved it to the NW.

During the Holocene there was a frequent climate changes that have significantly
influenced the development of certain morphological processes, and, among other things,
the development intensity of eolian processes. Rh. W. Fairbridge (1961), in the Holocene,
which was started by him 13 000 BC, stands five climatic phase with special climatic
characteristics. By Bukurov (1982) and Kos¢al (2005), which also distinguishes five phases
of climate, the Holocene began 14 000 years BC therefore, if added 2000 AD, from the
beginning of the Holocene until today there are about 16 000 years.

At the beginning of the Holocene, the climate preboreal phase, which lasted for
about 7000 years, from 14 000 to 7 000 years BC, there has been global warming, but the
mean annual air temperature was slightly lower than today.

Next, boreal climatic phase, lasted about 1 000 years, of 7 000 to 6000 years BC.
At this climate stage, the air temperature was higher, but precipitation is significantly
reduced.

In these climatic phases, preboreal and boreal, was created favorable climate for the
development of eolian processes, and the formation of loess deposits and sand sheets (dunes
field). Loess is created in the wider area of Vojvodina, and sand sheets only in restricted
areas in the territory of today's Deliblato dunes field, from the Danube on the SE to Tamis at
the NW, as well as at the south of the Danube, in Pozarevac(]s and Branicevolls Danube
region, downstream up to the Golubac (Fig. 3).
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Figure 3. Overview of the distribution of the eolian sand Sheets (dune fields)
of south-eastern Banat and Podunavlje

Acolian forms and sands of preboreal and boreal climatic phases are greatly altered.
The forms are destroyed or covered with younger Quaternary sediments, while the sands are
during the time, to some extent, consolidated, and under rainfall, vegetation and
decomposition of certain minerals, especially feldspar, are so changed, that their recognition
is very difficult. Therefore, it is most frequently defined as sandy loess, loessoid sand or
sandy- clayey siltstone. This is quite understandable if one bears in mind that its creation
was over thousands of years ago, or about 8§ 000 years before the Atlantic climatic phase.

For preborealnu and boreal climatic phase can be associated with the creation of
Zagajica! s ridge (Zagajical s hill with Dumaca). The creation of the ridge, however, almost
none of the previous research has deled with, so the question is: how it is here, in the middle
of the Banat plain, which rises from 10 to 50 m above the dunes field and loess plain.

About Zagajical's reef J. Markovi¢ -Marjanovi¢ (1950) says that it is "beam"
composed of "typical terrestrial loess", sporadically sandy, in which are not noticeable
brown zone, while according to the M.Zeremskom (1972), Zagajicalls reef belongs to "
Transition sandy- loess zone ".

If we bear in mind that the eolian forms are created mainly by blowing on sands,
not by blowing on eolian dust, then it is quite possible that in base of Zagajicalls reef lie
sand ridge of former (old) dunes field of preboreal and boreal climatic phase, when the
eolian process was more expressed, or when it had dominant morphological role in shaping
the relief. Zagajical 's reef is therefore generated by accumulation of eolian sands and not of



8

sand dust, which now it covers in the form of loess layers. At this possibility point the
direction of Zagajicals reef strike, which is consistent with the direction of Deliblato dunes
field strike and kosava direction.

By M. Rakic (1979, 1980), ZagajicalJs reef build deluvial-proluvial sediments of
Pleistocene age, consisting of lesoidal sandy-clayey siltstones and silty sand, gravel, sandy
limestone, sandstone and tuff. At a basic geological map 1:100 000 (sheet Bela Crkva) were
divided as the "klicevacl s series", by the place Klicevac on the right side of the Danube,
where from it continues to the south of the Danube. Sediments of so called "klicevac(ls
series", continue from Zagajical Is reef to SE of Dumaca (at the left side of Karas), until the
Banat Palanka, where are mostly covered by eolian sands, their presence has been confirmed
under the eolian sands of Deliblato dunes field too.

Genesis of klicevac(s series, according to Rakic (1980) associated with increased
epirogenesis, which is '"caused intense uplift of the Carpathian mountains, and
differentiation of leaching zones (in mountain area) and accumulation (in the foothills). This
period is characterized by the genesis of pediment deposits proluvio — deluvial genesis".
Deluvio - proluvial pediment deposits, as a rule, are formed at the bottom area of intense
sheet and rill, and since Zagajicalls reef is away from the present floor (foot of) and sheet
and rill surface (20-30 km in air line to the foothill of the Carpathians), sediments
klicevacl s series cannot be genetically connected to deluvio - proluvial pediment deposits,
how it claimed Rakic. Kli¢evaclls series, however, considering that they accompanies
today's sandstones (Deliblato and isolated sand sheets downstream of Ram, Fig. 3) probably
represents the old eolian sands from preboreal and boreal climatic phases, which are in a
period of thousands of years, changed and transformed into loessoidal sandy- clayey
siltstone, silty sand and sands. Gravel, sandy limestone and calc tuff certainly are not eolian;
however Rakic does not specify how deep they are. If they are in the basement of loessoidal
sandy- clayey siltstones, then it is something else, probably a fluvo -lacustrine or fluvio-
swampy sediments, which are located in the basement of lessoidal sediments (Fig. 2).

After boreal, was atlantic climatic phase, which lasted 3 000 - 3500 years, from 6,
000 to 2 500 years BC. It is believed that in the atlantic stage air was much warmer and
wetter. The mean annual air temperature in Vojvodina was about 14 °C and precipitation
three times larger than today, about 1 800 mm. Fluvial process, therefore, play a major role
in shaping the morphology of Vojvodina, while eolian was minimized. This especially
applies to blowing on eolian sands (creating of sand sheets- dunes field), which is due to the
high water level of rivers and lush vegetation, completely stopped.

Eolian sands, deposited before the atlantic climatic phase, except that they are
during the time changed, they are to some extent consolidated, compared to the
unconsolidated sands of today Deliblato dunes field. Lithological composition of the
substrate, in terms of the hot and humid climate, lead to the formation of river flows, which,
in the area of former sand sheet (dunes field), held probably by the end of the atlantic
climatic phase.

Deliblato Dunes Field

Atlantic climatic phase replaces subboreal, which lasted about 1 700 years, of 2 500
to 800 BC. In subboreal climatic phase, the air temperature was lower and less precipitation.
In some periods came to a significant cooling. Lower temperatures and less precipitation,
largely have adversely affected to the regime of rivers and vegetation, which resulted in the
redevelopment of eolian processes.

Blowing on of aeolian dust, form a loess sheet, and by strong wind sand sheets —
dunes field. Creating today's Deliblato dunes field, therefore, began in subboreal climatic
phase and continued on, with varying intensity, until today.



During periods of high water level, the Danube flooded out of its banks and
deposited large quantities of alluvial material. In periods of drought, however, the Danube
was pulling on and on the alluvial plains was leaving the sand. The largest amounts of sand
are deposited in front of the Iron Gates, on the left bank of the Danube, from the Dubovac to
the mouth of Nere. Thus prepared sands are by the deflationary work of kosava, transferred
from alluvial plains to the NW and deposited in the form of sand sheets of kilometer size.
These processes had been performed for years, alternating rainy and dry periods, as is
happening today, in the modern climate, not how it explains Bukurov B. (1954), by climate
change from the beginning of wurm till today, or the replacement of hot and humid
interglacial, with cold and dry glacial. If we know that the glacial and interglacial phases of
wurm alone lasted 40000-50000 years, is it possible that so long lasted the accumulation of
fluvial material in the interglacial period, i.e. deflationary work of koSava and blowing on
sand in glacial?

By Milankovi¢[Js absolute chronology of the Quaternary, wurm glaciation began
before 115 000 years ago, and ended up in the top wurm before 22 000 years (according to
V. Laskarev, 1938). Assuming that the explanation of Bukurov is correct, the question is,
how it is possible that eolian sand, deposited thousands of years ago (from the early wurm
until today), did not suffer any changes. Aeolian forms and sands of Deliblato dunes field,
however, are quite well preserved, and it can be considered that it is a relatively new
creation, formed just after the Atlantic climatic phase, 2 500 years BC until today. A similar
opinion about the time of onset of Deliblato dunes field also had J. Markovic - Marjanovic
(1950). She noted that the sands of Deliblato dunes field cover alluvial plain of the Danube,
terraces and loess plateau, and concludes; " ... they must first be all three morphological
units and the eolian accumulation operated after the formation of fluvial relief ". Leading
role in doing so, had the Danube and the occasional strong southeast wind - kosava.

By the direct impact of kosava, Danube sand is transferred from the alluvial plain
to the NW, and covered forms of fluvial relief. Here, above all, means to the river valley
formed during the Atlantic climatic phase, where the river flows runs from Zagajicalls ridge
to the SW. Short valley on the southwest slope of the Zagajicalls ridge (reconstructed by
eolian sands of Deliblato dunes field) and the valley between Mramork and Deliblato
(Obzovik swamp Mramorak( s and Deliblato[ s river), which runs from the border of dunes
field, where the downstream, towards the SW deep to about 20 m, and upstream covered by
colian sands, indicate that at the present-day Deliblato dunes field before blowing on of
eolian sand, there were normal - surface water flows .

As stated above, it is considered that the creation of Deliblato dunes field began
after the atlantic climatic phase. Because the aeolian sands and forms within the dunes field,
are relatively well preserved. By the direct impact of keSava, sand is transported and blown
on to the NW, from the Danube at the SE, to the Padine and Samosa at the NW.

Within Deliblato dunes field, B. Bukurov (1953) divides low and high dunes field
that passes in front of the NW Vladimirovac .

Low dunes field is developed on the former alluvial plain of the Danube and Karas.
It stretches from the Danube to the NW, up to 110 m above sea level, and to the "line that
connects Grebenac with Gaj" (Bukurov, 1953). Low sand dunes are predominantly
longitudinal, elongated in SE-NW direction. Their length ranges from one hundred to
several hundred meters. Their elevation is 75 - 110 m, relative altitude: 5 - 10 m, while the
depth of the depression between dunes- blows up of 10 m. Bearing in mind that the low
dunes field is located on the alluvial plain of the Danube, kosava partly blow out the Danube
sand, and partly transformed into dunes.

High dunes field starts from a low dunes field and continues to the NW, near to the
Vladimirovac .." over the sand ridge called Orlovat ", altitude 168 m (Markovi¢ -
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Marjanovi¢, 1950). Since the sands blown on the loess plateau, high dunes field has a
slightly higher altitude (20-100 m) from altitude of low dunes field. It is the higher in its
central part, between Deliblato and Suara, where individual dunes rising up to 190 m.

The direction of the high sand dunes is the same as in the low, SE - NW. Their
length ranges from 100 to over 1 000 m, the relative height of them is 20 - 30 m, depths of
blow up are 10 - 30 m.

It should be noted that previous researchers (B.Z. Milojevic, J. Markovié -
Marjanovi¢, B. Bukurov) Deliblato dunes field end in the area of Vladimirovac, with the
northwestern border of the high dunes field. Northwest from the high dunes field, according
to them, is loess plateau

In contrast to the aforementioned authors, loess plateau is by M. Zeremski (1972):
"The transitional sandy-loess area with dunes", which extends to the NW almost to Tamis,
and was developed in narrow zone, and adjacent parts of high dunes field. Transition sandy-
loess zone is, according to Zeremski, and Zagajicalls hill with Dumaca, and even space with
sand dunes between Karas$ and Banat Palanka, which J. Markovi¢-Marjanovi¢ divides as the
" Small sand".

During geomorphologic mapping of Vojvodin, however, north-west of the high
dunes field also asserts map isolated sand sheet with morphologically poorly distinct dunes.
This sheet is largely spatially overlapped with sandy-loess transitional zone of M. Zeremski.
It starts from high dunes field, 150 m alt., and, descending gradually towards the SE, comes
down to the contour line 120 m and 100 m, and the Padina and Samos.

Generation of sand sheet with morphologically distinct low dunes, it is related to
the high dunes field from which sand is blown out and resedimented in the area between
Vladimirovac, Padina and Samos. Increased blowing out of sand, was created when the high
dunes field, because of the massive cutting and burning of forests, lost vegetative cover. It is
considered that these processes occurred in historical times, from 15 to 19 century, when
there was a significant cooling, or when appeared a little ice age. Sand sheet with poorly
expressed sand dunes, therefore, is the youngest part of the Deliblato dunes field sands,
which with the low and high dunes field represents a single set.

It is assumed that the sand sheet with the morphologically poorly expressed dunes
(compared to low and high dunes field) of small thickness, because the sand deflated from
high dunes field, practically dissipated over the loess plateau. This assumption is based on
the low, morphologically poorly expressed dunes, especially in places where sand thinned
by the wind. Low dunes insignificant in size, up to 2 m, indicating that this really is an
eolian sands and periodic occurrence of sinkholes and valleys indicate that under the thin
eolian sand lies loess, sandy loess, loessoidal sands or sandy- clayey siltstone.

Conclusion

Eolian relief in Vojvodina, was formed after the withdrawal of the Pannonian Sea,
which is according to the Laskarev (1951) ended in the Pleistocene, with riss glaciation.
Since the entire Pannonian Sea receded towards the SE and drained the Danube through the
Iron Gate, it is assumed to be retained the longer in the southern Banat, most likely to the
Holocene.

Development of eolian processes took place at the new land, with stronger or
weaker intensity, under the influence of climate change throughout the Holocene. In
preboreal and boreal climatic phase existed favorable climate for the development of eolian
process, especially in the boreal, when eolian process proceeded in conditions of the cold
and dry winter, wet spring and hot and dry summers. Then on the marsh - wetlands real first
generated swamp loess, and later, through marsh, terrestrial loess. When, on the new land
formed river flows, which, flooded it, deposited the sand and out of their banks, began
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creating and sand sheets (dunes field) , with all the characteristic features of eolian relief.
Eolian sands and eolian relief forms of preboreal and boreal climatic phases, however,
during the time, greatly altered, destroyed or covered by younger sediments, so their
recognition in today's relief is very difficult.

For preboreal and boreal climatic phase is associated with the occurrence of
Zagajical ls ridge (Zagajicalls hill and Dumaca). It is assumed that the underlying of this
reef is old (modified) eolian sand, now covered by loessoidal sediments. However, by M.
Rakic (1980), Zagajicalls reef is built of deluvio- proluvial sediments of Pleistocene age.
On the geological map of Bela Crkva 1: 100 000, they were selected as the "klicevac’s series
", which regularly companies today sands (Deliblato and less sand sheets downstream of
Rama), indicating its Aeolian origin, i.e., that they are eolian sands of former sandstone, and
not ... " slope pediment deposits of proluvo — deluvial genesis ", as claimed by Rakic .

In the Atlantic climatic phase, in terms of significantly warmer and wetter climate,
fluvial process has taken a leading role in shaping the morphological relief of southern
Banat, while eolian process is minimized. Because of the high water level of rivers and lush
vegetation, creating of sand sheets (dunes field) is completely stopped.

In subboreal climate phase, which lasted about 1 700 years, from 2 500 to 800 BC,

air temperatures, in compare to atlantic climatic phase, lower and precipitation is
significantly reduced. Low temperatures and reduced precipitation, adversely reflected on
the regime of rivers and vegetation cover, and eolian process is reactivated. By blowing on
eolian dust, was created loess, and by blowing on sands, under the strong influence of wind,
sand sheet sands. Creating Deliblato dunes field began probably just in subboreal climatic
stage and continue on subatlantic, with varying intensity, until today.
As stated above, it can be concluded that Deliblato dunes field is relatively young eolian
sandstone formations, formed just after the Atlantic climatic phase. Major role in its creation
had wind, which occasionally by violent shocks blow out Danube sand and switch it to the
NW until the Padina and Samos. Eolian sand was deposited primarily in the area of high
dunes field, and later, when the Danube moved to the right, to the south, and on the alluvial
plane. Sand sheet with morphologically poorly expressed dunes, between Vladimirci, Padina
and Samos, is the youngest of the Deliblato dunes field. It is supposed to have originated in
the period between 15 and 19 century, the sands are blown out from high dunes field.
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EOJICKHU PEJBE® JYTOUCTOYHOI' BAHATA
JbYBOMUP MEHKOBUH'

' eoepapcku uncmumym "Josan Leujuh" CAHY, Bype Jaxwuha9/3, beoepad, Cpbuja, y nensuju

Casxerak: TOKOM KBapTapa, €OJICKH MPOIEC je UMA0 JOMHHAHTHY MOP(OIOIIKY yiaory y obiMKoBamy pesbeda
jyroucrounor banara. YV mopdosoruju oBor mpeneia, cTora, JOMHHHDAjy JIECHE 3apaBHHU, 3arajudku rpebeH u
Jenubnarcka nin banatcka nemrvapa. O HaCTaHKY JIECHUX 3apaBHH, 3arajudkor rpedeHa u JlenubnaTcke nemvape
[IOCTOj€ Pa3IM4YKTa, 4eCTO ONPEeYHa MULLbEHa. MeljyTum, TokoM reomodonomkor kaprupama Bojsoanse, kpajem
JIeBEIECETHX TO/MHA TIPOILIOTa BeKa U ModyeTKoM 21. BeKa, ayTop OBOT pajia je J0mao 10 HOBHX Ca3Hama, T O
pesbedy jyroucrounor banara usHocu cBoje Bubjewme. Y pany je moceOHa maxma nocBehena mopdoioruju u
Mopdorenesu Jlenubnarcke nemrdape 1 3arajuakor rpedeHa.

Kipyune peun: [lenubnarcka memrvapa, 3arajudku rpedeH, JECHE 3apaBHHU, €OJICKHM IPOIEC, KOIIaBa, €OJCKU
IeCaK, NCUIYaHe JHHE.

YBoa

Henubnarcka winm banarcka memryapa 3ay3uma jyroMcToyHHM jaeo banara, of
Hynasa Ha JU, no Iamune u Camomna Ha C3, Ha nykuHu o oko 60 km. MakcumanHa
umpuna Ienraape je 12 - 15 km, a nospumsa oxo 600 km”.

Y "enaBHoj ponwioctH, pe 100 roguna, ennbinaTcka nenrdapa je Ouia akTHBHA,
ca T3B "»KMBHM IECKOBHMA" KOjH Cy Ce KpeTaimu (pa3ayBaBalid) MO CHAXHUM yaapuma
Komase. MehyTuM, TOCie YCHEemHO CIIPOBEJCHE MENIHOpanuje, 3acaoM IIyMCKe
BEreTalyje, pa3IyBaBambe IIECKOBA j¢ y BEIMKO] MEPH 3ayCTaBJHCHO.

[TeckoBu Jlemmbmarcke memrdape, 4umja ce aeOspmHa mpouemyje Ha 30 - 50 m,
MPECTABJbEHN Cy MPETE)KHO JIOHTUTYIMHATHUM - W3IYXKECHHUM [IUHaMa, JEKaMETapCKHX,
XEKTOMETApPCKUX M KWJIOMETapCKHX JuMeH3uja. L{eo mpocTop moj meunryanuM MOKPOBOM,
cTora, mMa BanoBuTy KoH(urypauujy. IIpaBan mpyxkama nuna je yrmaBHom JU - C3,
cariacaH ca NpaBlEM JOMHUHAHTHOT BETpa - KOIIaBe, OJHOCHO Ca IeHEePaJHUM IPaBLEM
npyxama Jlenubnarcke nenruape.

Ca ceBepoHCTOUHE CTpaHe, HemocpeAHO Imopen Jlenubiarcke Inemdape, U
napaeHo ca BboM, je 01aro 3ao0speH rpeder — 3arajuuko 6pao (250 m) ca dymadom (235
M), KOjH je Yy OJJHOCY Ha TelIyane AuHe u JiecHe 3apanu Buiy 10 - 50 m. 3arajuuko 6pao u
Jymaua mpezacraBibajy jeIMHCTBEH IpeOeH, Koju mojyasu of noiuHe Kapamra, omakie ce
ctpMo m3mmke 1o kore ox 250 m. Om 250 m ce mocremeno cmymTa ka C3 cBe 10
HukonuHaukux BWHOTpana, TI€ C€ BHCHHCKM yTama y jyXKHOOAHATCKy JIECHY 3apaBaH,
HagMopcke Bucuae 100 - 140 m. Jy:)xHoOaHAaTCKa JIecHA 3apaBaH OMKOJbaBa Ca CBUX CTpaHa,
ocuM ca jyroucrouyne (myHaBcke), neny JlemuOnarcky merrdapy W 3arajuuko Oppo ca
Hymauom.

MeToa0J10THja HCTPAKUBAKHA

JenubnaTcka memryapa je mpoydaBaHa TOKOM H3paje reomopdoromike kapre BojBoanHe
(M.Komthan u np., 2005). ITpunmkoM reoMopdoIIomIKOr KapTHpama NMPUMEHEH j€é METOA
KOMIUIEKCHE (KBaJMTaTUBHE M KBaHTUTATHBHE) TeoMopdosomke aHanmuze. [lomamu o
reomop¢osomKkuM ogHocuma BojBoanne, ca moceGHUM ocBpTOM Ha Jlennbiarcky nemrgapy
U EHy HENOCpeNHy OKOJHWHY, TPHKYIUBEHH Cy KaOMHETCKHM H TEpPEHCKUM
HCTPAXHUBABIMA.

VY ¢a3m kabuHeTCKUX pajgoBa 00aBJbEH j€ Mperjiel] paHHjuX TeoMOp(OIIOMIKUX U
TEOJIOLIKNX MCTPaKUBamba, aHAIN3a TOMOrpa)CKIX OCHOBA, TCOJIOMIKUX KapaTa M JAeTajbHa
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CTEPEOCKOIICKa aHallM3a aepocHUMaka. Ha ocHOBY mopjaTaka NPHKYIUBEHHX Y NPBOj (Gazu
KaOMHETCKUX Mpoy4aBarba, (OpMUpaHa je NpeIMMUHApHA KOHIICIIH]ja O reOMOP(OIOrUju
Henmubnarcke nmenrqape.

Y da3m TepeHCKMX pagoBa O00aBJBEHE Cy TIpOBepe IMojaTaka IOOMjeHUX
Ka6I/IHeTCKI/IM HUCTpAXKKUBaAkhbUMa W MNPOKYIJbCHU HOBU MOJAallM HEIMOCPCIHHUM OCMaTpamkbEeM
pesbeda U CoNCKUX CeArMMEHATa.

Ha ocHOBy momaTaka NPUKYIUbCHHX y KaOWHETY W Ha TepeHy (opMmHupaHa je
KOHAuHa KOHIIEMIHja 0 TeoMOp(ONOMKUM onHocuMa U ypahieHa reoMopdoronika KapTa
Hemb6narcke nemrgape (Ci. 1).

Ca. 1. 'eomopdoomka kapra Jleandaarcke nemyape ca 0KOJIMHOM

1. AnyBujanHa paBaH, 2.Peuno octpBo — aja, 3. Huxka peuna tepaca, 4. Buima peyna repaca nokpuBeHa
JecoM, 5. TepacHu ocek, 6. JiecHa 3apaBaH, 7. 0/ICeK JiecHe 3apaBHH, 8. [loBpiinHe Ha KojuMa npeos.Jaalyje
eJIyBHjaJIHH npouec, 9. [loppmuHe cnupama U japyxama, 10. Knusumre, 11. Hucka nemryapa, 12. Bucoka
neuryapa, 13. Ilemryanu nokpos ca c1ado u3pakeHuM JuHama, 14. Cmep 1oMuHAHTHOT BeTpa, 15. Bape u
MouBape, 16. ®iayBuo-6apcko nuo [lanoHckor 6acena, 17. Pacen- PesatuBHo cnymreH 6710k, 18.
HeotexToHCKA Aenpecuja

Panuja ncrpaxkuBama

Jennbnatcka nenryapa je HajBehn MeNI4aHW MOKPOB HE caMO KOJ HAc HEro U y
EBponm, Te je cacBMM pa3syMJBHBO INTO INPEACTaB/ba INPEAMET HHTEPECOBarma MHOTHX
nctpaxnBada. Mehy mpsuma je 6uo J.Wesseley (1873), koju HacTaHaK MeNIYaHUX IWHA
Be3yje 3a KOIIaBy, a IOTOM, Y UCTOM Paly, 3a JejCTBO HCTOYHHUX BETPOBA.

3HavajHe mojatke o JlenmuOnarckoj memrdapu HanasuMo y panoBuMa mahapckux
ucrpaxkusaya. dopmupame nenuanux auHa, J. Halavats (1884) Besyje 3a komiaBy, a y
okBupy JlenubnaTcke memryape M3aBaja Be3aHU MECaK, KOjU 3ay3MMa IIEHTPAIHHU I0JIOXKA]
Kao ¥ JKMBH mecak Ha nepudepuju nemruape. Besanu necak je, mo memy, "mwryBujanHe”
CTapoCTH, a )XUBH, "ayBujaiHe'.

J. Cholnoky (1910) mnume na je Jenubnatcka mnemuapa ¢opMupaHa Ha
HeKaJallkhoj) TUIaBMHU ToToka bp3aBe (Tammmia), koju ce KpajeM IUIMOLICHA W TOKOM
IUICHCTOLICHA cryiuTao y [laHoHcKy HU3Hjy cBe 1o JyHaBa. OBaj ayTop cMatpa 1a cy pajiom
KOIIIaBe Hajipe popMUpaHe TUHE YIpaBHE HA CMEp BETPa, KOje Cy KacHHje MPEOOINKOBAaHE
y OapxaHe M Haj3a], IejCTBOM KoIlIaBe, m3ykeHe y npasiy JU — C3.

B. Bulla (1938) cmartpa, xao u Cholnoky, ma ocHoBY JlenmOnaTcke remrdape YiMHA
wiaBuHa Tamwia, any Ha MOBPLIMHM IUIABHHE j€ TYHABCKHM II€Cak M3 CTapor XOJOLEHa.
JyHaB je, HauMe, mpe yiacka y ‘DepHalcKy KINCYpy ACIOHOBAO IECaK Y OrPOMHHUM
KOJIMYMHAaMa, KOjU je KOIllaBa, KacHHWje, IPH HUCKOM BOJIOCTamby, M3AyBaBaja M CTBapaia
nemyapy.

Op Hammx ucTpaxupaya Behy naxmy Jlenubnarckoj nenryapu nocsetuwiu ¢y b. XK.
MuojeBuh (1949), J. Mapkosuh-Mapjanosuh (1950) u b. Bykypos (1953, 1954, 1982).

Munojeuh TBpaM Oa cy neirdaHe auHe [enuOnaTcke memryape cTBapaHe y
IIAUjaTHIM CTa/INjyMHUMa TUICHCTOLICHA, Kajla Cy CEBEPOMCTOYHH BETPOBH U3 IJTABUHCKOT
Mmarepujana Tamuina, Bp3aBe, Mopasune u Kapama u3nyBaBanu mecak W ICNOHOBAIM Ha
npocTopy HaHaimmme JlenuOnarcke memrvape. bberoBa TBpIma ce 3acHMBa Ha IIpaBail
npyXKama NeNIYaHuX IHHA KOji OH, 110 BeMy, Mopao OWTH ynpaBaH Ha npasal Betpa. OBaj
ayTop je y NelIYaHuM AWHaMma 3amasuo "HpHKacTe 30He", Ma cMaTpa Ja je OMio mpekuaa y
HaBejaBamky IIECKa, CIMYHO NpPEeKHAnMa y JIECHHM Hacjiarama. Mop¢oJomKo ejcTBO
KOIIIaBe Be3yje TEeK 3a MEPHOJI XOJIOLCHA.

Mapxkosuh-MapjanoBuh cmaTtpa ma je mecak JlenmOnarcke memrdape HaBejaBaH
KOIIIABOM M TO TOKOM XoJiotieHa. CBOje MHUIIJBCHE MOTKPEIUbYje TUME IITO MEHIYaHe IUHE Y
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KOHTHHYHTETY, oX JyHaBa Ha JU mo Brmagumuposma Ha C3, mpekpuBajy "Tpu Mopdoomka
eneMeHTa pesbeda: anyBUjalHy paBaH, Tepace W JyiecHu ruiato". Crora 3akibydyje na je
€0JICKa aKyMyJalHdja TeckoBa obOaBjbeHa TEK Imociie Gopmupama (IIyBHjaTHOT pesbeda,
OJIHOCHO 1ociie (hopMHUpama allyBHjalHe PaBHH, PEYHE Tepace U JeCHE 3apaBHH.

Bykypos je Jlenubnarcky meurdapy mpoydapao y Buine HaBpara. OBaj ayTop je, Ha
OCHOBY I0JI0kaja ¥ 00JIKKa rnenryape (IpapLa Npyxama MelrYaHux A1Ha, CUCTeMa BeTpoBa
u pekuMma J[yHaBa) 3akbydno "ma Cy TJIaBHH reoMopdoJomKH areHcd Owin JlyHaB u
Kolara", KOju Cy JIejCTBOBaJIM HAW3MEHWYHO, Of Topmer mencronena (Wirma) go maHac.
VY wuHTEeprimanujatHuM (TOIUIMM W BIIQKHMM) IIEpUOJHMMA IUIeucToneHa, JlyHaB ce, mpu
BHCOKOM BOJOCTamy ucrpe] Depaana, u3IMBa0 M Ha ajMBHjAIHO] PaBHU JETIOHOBAO
OTPOMHE KOJHWYMHE IIeCKa, KOje je KomaBa y TJalHjadHuM (XJTagHUM W CYITHHM)
nepuogMMa IUICHCTOLICHA H3JyBaBalla W mpedanuBaia Ka ceBepo3amaay, CBe [0
Biagumuposua.

Ha ocHOBY myGIIMKOBaHUX PajoBa PaHHjUX UCTPAKUBAa4a, MOXKE CE 3aKJbYUUTH A
o reHe3n JlenmOnarcke memrdape mocToje pa3IuunTa MANUBCHa. BehnHa mely muMa, \meHo
CTBapame Be3yje 3a AyHaBCKM IIeCaKk M KoIlaBy. MHUIUbema O BpPEMEHY HAcTaHKa
Jenubnatcke mnemrdape Cy, Takolje, MOJBOjeHa: jeJHH TBpAE Ja je CTBapaHa TOKOM
IUICHCTOLICHA, JIPYTU KpajeM IUICHCTOLIEHAa M IOYETKOM XOJIOLeHa, a Tpehu y XOJIOLeHYy.
MebhyTtum, Tpeba mctahu ma cy CBM ayToOpH CBOja MHUIUBCHA 3aCHUBAIH Ha OCHOBY
MOP(QOJIONIKMX  KapakTepucThka jaHamime JlennbOnarcke mnemrvape. Hajnmoruunuja
o0janimema Cy, CBaKako, Jia je MYHAaBCKM IIeCaKk Ha KOIHO HaBejaH KorraBoMm. Ctora ce
MIOCTaBJbA NHTAHkE, Kajia je T0YeN0 HaBejaBame IIeCKa, OJHOCHO CTBapame NelIyaHuX
NOKpoBa y jyroucrouHom neny banara? To je Moryio na ce moroau TeK OHAA, Kajia Cy ce
Bosie [laHOHCKOT MOpa, OZHOCHO je3epa KOHAuyHO TOBYKJIE M Kajia Cy Ha HOBOHACTAJIOM
KOIHY ()OPMUpPaHH PEYHH TOKOBH KOjH Cy Ha alyBHjaJIHUM paBHHMa IIOBPEMEHO OJJIarain
necax.

IIpuka3 reomopdonomke ucropuje Ilanonckor 6acena

Ha Oucmo oOjacHWIM Kalia je Ha MPOCTOpY AaHAIlke BojBoamHe HAcTano KOIHO,
KaJ1a ¥ Kako ¢y (hOpMUpPaHH PEYHHU TOKOBH, JaT j€ KpaTak MpruKa3 reoMopdoioike ucropuje
[Tanonckor Oacena. [loueTkoM MHOLIEHAa, HaWMe, JEJCTBOM BEPTHKAJIHUX TEKTOHCKUX
nokpera, usmehy Anna, Kapnara u JIunapuaa, hpopmupana je Besimka TEKTOHCKA NOTOJNIMHA
y KOjOj jé TOKOM YMTaBOI HEOreHa eraucroBajio IlaHoHcko Mope (je3epo), Koje je y BHILY
3a/1uBa 3aJa3MWI0 JyOOKO y KOIHO U BaH IMaHOHCKe Aenpecuje. ToxoM minoneHa, MehyTum,
T10]] YTHIIajeM eTMPOTeHNX MoKpeTa, [[aHOHCKO MOpe ce MOCTYITHO TTOBJIAYHM Ka IIEHTPATHOM
neny OaceHa, oqHOCHO NaHammwkoj [laHoHcko] Hu3Mju. CMaTpa ce Aa je TO Tpajajio TOKOM
YUTABOT IUIMOLIEHA, YaK M Yy IUICHCTOLEHY, "Ma JI0 Kpaja Cpeliber IUICHCTOIeHa, 10 PUCKE
rmarjanuje” (B. Jlackapes, 1951). Taga ce oHo n3 [laHOHCKE IenpecHje KOHAYHO TOBIAYH
U 3a co0OM OCTaBjba OIPpOMHE Hacliare CceJuMeHaTa, JeOJbUHE XEKTOMETapCKHX H
KUWJIOMETApCKHX AUMEH3Hja.

Heorenn cegumenTu cy, Mmel)yTiM, OTKpUBEHH caMO y 000HNM AeJoBHMa OaceHa,
n oko @pymike rope M Bpmiaukux miaHnHa, OOK cy y IlaHOHCKO] HU3HjU TNPEKPUBEHH
KBapTapHUM CEIUMEHTHUMA: PEYHO—je3epCKUM, (DIyBHO-0apCKUM M €0JCKMM. bymemem je
yTBpheHo 1a je neOibMHa KBapTapHUX CeIMMeHaTta pasziauyura, Kpehe ce o jaecerak o
npeko 100 m (H. Kpcruh, 1988), mTo ykaszyje Ha pesbeHO, HEPaBHO JHO MpPEKBapTapHOT
ITaHoHCKOT MOpa - jesepa .

INanoncko Mope je otunano JyHaBoM Kpo3 Deppamcky kmucypy, Te ce
MPETIIOCTaB/ba Ja Ce HajIyXKe 3aip)Kaio y jy)kKHoOM ey banara, omakie ce moBiaumiio
IOCTEIIeHO, ca Ipela3uMa U3 MapHHCKO-j€3epPCKOr CTama y PEedHO-je3epCcKo W, Ha Kpajy, Y
Oapcko-MouBapHO. McTOBpeMeHO ca IMOBIavYeHheM je3epa, OMHOCHO Mopa, (opmupajy ce
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PEYHH TOKOBH, KOjH Yy TMOYETKY HHCY MMaiH cTamHa ((pHUKCHA) KOpHTa, T€ Cy Ce€ UecTO
W3JIMBAJIM W Ha LIMPEM IIPOCTOPY 3aIUIaB/bHBalIN M CBOJUM HAHOCOM 3apaBESHUBAIH JTHO
[Tanouckor 6acena. Hajsehu yunnak y tome cy umanu Jlynas, Capa, Tuca u Tamum. Ha
nHy IlanoHckor OaceHa, BaH PeYHHMX TOKOBA , 3aip)kajla Cy ce€ IUIMTKAa pedHa jesepa H
OpojHe Oape u MoYBape.

JlecHe HacJ1are

TokoM IIencroneHa, y yCJIOBHMa XJaJHE W CyBe KJIHMME, HaBEjaBameM EOJICKE
IpalivHe je 3aro4esio CTBapame JIeCHUX Haciara. [IpermnocraBiba ce aa je eoscka npaiiHa
JoJa3uiia MPEeTeXHO M3 ceBepHe EBpore, ca mepurianyjaTHuX MOpOCTopa pPerdoHaIHe
KOHTHHCHTAJHE TJIAIHjauje.

Eoncka mpammua je y mpBoj ¢a3u HaBejaBaHa MaxoM Ha OapCcKO-MOYBAPHIM
MOBpIIMHAMA, TAE je CTBapaH T3B Oapckw Jiec, a KacHHWje, Kaia Ccy Oape W ModuBape
HpecyInie, HACTAaBJbEHO je CTBaparhe KOIMHEHOT Jeca. Y IOJMHHU KOIHEHOT Jieca ce, CTora,
TOTOBO PEJIOBHO Halla3u Oapcku jec (Ci.2).

Cu. 2. T'eonomxu npodui Jenudaarcke nemqape

Jlerenaa:1. Eosicku neckoBu faHammbe Jeandaarcke nemryape, 2. EoJicku neckoBH CTapHjuX MEeIIYaHUX
MoKkpoBa, 3. Konnenn Jec, 4. Bapcku aec, 5. PeuHo-jesepcku ceaumenTH, 6. IlnnoneH, MapMHCKO-JTUMHHYKH
ceTMMEHTH.

Ha Tteputopuju BojBoaune, KONMHEHH Jiec Ce jaBJjba MaxoM Y OOJIMKY JIECHHX
3apaBHH, pa30MjeHUX PEUHUM TOKOBUMA Y BHIIC MamuX u Behux jnecHux matoa. JebspruHa
JIECHUX IIJIATOA je pa3anyura, Kpehe ce o/l MeTapcKuX 10 IeKaMeTapCKUX TUMEH3H]a.

CBu ayTopH KOjU Cy NMpOy4aBaiy Jiec Ha TepuTopuju BojBoauHe, 3anasmm cy aa ce
JIeCHE Hacllare cacToje M3 BHUINIE XOpH30HATa Jieca pa3[BojeHnX cmehuM 30HaMa WM
morpedeHnM 3eMibama. Hajsehlin Opoj necHux xopusonara (5-7) ca cmehum 3oHama (4-6),
3anakeH je Ha OJICellnMa JISCHUX 3apaBHU CPEMCKOT M TUTelckor jeca. Cmehe 30He wm
norpebeHe 3eMJbe, Y JIECHAM Hacllarama, ykasyjy Ha KIIMMaTCKe IPOMEHE TOKOM KBapTapa,
NOCeOHO y IUICHCTOLICHY, KaJla Cy C€ HAM3MEHUYHO CMEHUBAJIN XJIAHU U CYBH IIEPUOAH Ca
TOTUTHJUM U BIIQYKHU]jUM.

Ha ocHOBy mojoxaja NUUBYHKOBHTO-TIECKOBHTHX ceamMmeHata ca Corbiculom
fluminalis, mecHnx ckiamoBa u cmehux 30Ha, B. Jlackapes (1938) cmatpa ma je cTBapame
3eMYHCKOT Jieca 3arouelio MoYeTKoM BHupMa. TpH JiecHa XOpU30HTA Be3yje 3a IUiallujaliHe
cTamujasiec BUpMa, a cMelje 30He 3a MHTepriamujaaHe craaujane. [IBa 3aBpIHAa XOPH3OHTA
neca ca cMeljom 30HOM, 110 JlackapeBy npHnaznajy XoJoLeHy,

JlecHu ckiamoBH, Kao W XOpHU30HTH ca cMmehuMm 30Hama, MehyTum, HHUCY Yy CBUM
JIECHMM Hacllarama 3acTYIUbeHH Yy mojjesiHakoM Opojy. Ha jecHum oxcenmma Gadkor Jeca,
KOHCTaTroBaHa cy 2 - 3 jecHa xopu3oHTa ca 1 - 2 cMmeha mpociojka, a y jy)kHOOaHaTCKOM
necy, M. 3epemcku (1972) HaBoaw HEKOIMKO JIoKamuTeTa ca cMehum 3oHama, nebspune 1 -
2 m (KoBaunna, Kauapeso, baBanumire, AnuOynap u ap.).

Paznuke y Opojy necHux ckmanoBa M cMmehux 30Ha (morpebeHHMX 3emasba) cy
CacBMM pa3yMJbHBE, jep CTBapame Jieca HHUje 3aIlouesio HCTOBPEMEHO y CBHM JICJIOBUMA
BojBoaune. bauku Jiec mpekprBa HeKaIallby IUIaBHHCKY Jene3y [lyHaBa, Te cTBapame jeca
Ha OBOM IIPOCTOPY HHje MOTJIO 3all04eTH J0K ce JlyHaB HHje IOMEpHO Ka 3amamy, OTHOCHO
JIOK HHUj€ HAIlyCTHO IUIABHHCKY JIeTIe3y.

CrtBapame JIECHUX Hacjlara y jyroucToyHoM Jeny baHara, 3amodeno je BepoBaTHO
HajkacHHmje, jep ce nena [laHoHCKa MOTONMMHA MpemMa Depaamy oaBoAmaBaia MPeKo jy>KHOT
banara. Ako je munubewme JlackapeBa TayHO, Ja Cy JiBa 3aBpIIHA JIECHA XOPU30HTa ca
norpe0eHOM 3eMJbOM XOJIOLEHCKE CTapOCTH, OHJA CE MOYKE CMAaTpaTd [ia Hacliare Jjieca y
jyxHoMm banaty npumazajy xosoueHy. Ha XOJOLEHCKY cTapocT jy)KHOOAHAaTCKOI Jeca
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ynyhyjy Hac ¥ TparoBu BHHYaHCKe Kyarype (Heomut, 2800 - 2100 roauHa mpe HOBe epe)
MpEeKpUBEHH JiecoM NebsbruHe oko 10 m, kao u "ocTamy memnena U caropeior — yrJbOHOCHOT
MaTepujana', 3amaXeHd y JIECHUM CeIuMeHTHMa Henaneko ox emmbnara (M. 3epemcku,
1972).

Hcnon jyxHobaHaTCKOT KOIHEHOT Jeca nedspune 10 -15 m, penoBHO nexu 6apcku
nec, (Bumu Ci.2) mTo yka3yje Ha TO, Jla je Iocie moBiadcka [laHOHCKOr Mopa -je3epa,
BEPOBATHO KpajeM IUICHCTOIICHA M TIOYETKOM XOJIolleHa, jyxkHu baHar 6uo nox Gapama u
MoyYBapama.

Eojackn nmeckoBu

Ha HOBOHacTanoM KOIHY (OpMHpaHH Cy PEYHH TOKOBH KOjU Cy, M3IHBajyhu ce
MMOBPEMEHO, Ha alyBHjaJHUM paBHUMa JeroHOBaIHM Tmecak. Ilecak je mejcTBOM BeTpa
pasnyBaBaH u npebanuBad ka C3. Ha Taj HauMH je 3am09erio cTBapame MEeNrdannX IOKpOBa
(memmuapa) ca CBUM KapaKTEPUCTUIHAM OOJIMIIIMA €0JICKOT pesbeda.

Mehytum, Tpeba ucrahu aa cy €oJICKH OOIUIM (IUHE, U3AYBUHE U 1p.) U3PAKCHH
caMo KOJ IEeIIYaHuX I[OKPOBa, KOjU CE CTBapajy MOJ CHAXHHM yJapHMa BeTpa, 0K KOX
HaBejaBamba €O0JICKe MpallliHe, OJHOCHO (OopMHpama JIECHMX Hacjara, TO HHje Cly4aj.
HagejaBame, 0qHOCHO 00apame eosicke IpaluHe, Moryhe je caMo mpu THXOM — MHPHOM
BpEMEHY, WIM NPUIMKOM aTtMocdepckux najaBuHa (kuimie win cHera). JlecHe Hacnare,
HacTalle HaBejaBalEM €OJICKE MpalluHe ce, NpeMa TOME, HE MOTY CMaTpaTd EOJICKHM
obmimma. Eonicku je camo marepuja,IoK Cy OOJMIM O €0JICKE IPAIIWHE YCIOBJHEHH
obmmimMa npeeosickor pejbedpa. Tako Ha mpuMep, HaBejaBaHjeM €OJICKE IpalldHE Ha
3apaBmeHO JHY [laHOHCKOr OaceHa, HacTajy JIECHE 3apaBHH, Ha PEYHHUM Tepacama, JIeCHe
Tepace, a Ha TanHaMa, JIECHE TaJAnHe WM MaJNHE TOKPHBEHE JIECOM.

3a pa3nuKy Of JIECHUX CeANMEHAaTa, KOju Ha TePUTOPHjU BojBoAMHE NMaju ITUPOKO
pacrpocTpameme, IelIYaHi OKPOBH (Tleryape) ce jaBibajy Ha OTpaHUYCHUM MIPOCTOPUMA,
Hajuemmhe Ha KOpPHAOpPY II0jadaHOT JejcTBa BeTpa, KOjU Ipenasehn IpeKo MEecKoBa,
JIETIOHOBAHMX Ha aJyBUjalHUM paBHHMA, M3/IyBaBa TPAHCIOPTYje U HaBejaBa Ha KOIIHO.
[IpmukoM TojadaHOT [ejcTBa BETpa, IMEeCaK OIJIOKEH Ha ayBHjaTHAM paBHUMa, 1a OU ce
MMOKPEHYO0, MOPAo je OUTH CYB.

HaBejaBambe mecKOBa, OJHOCHO CTBapame IICNIYAaHWX MOKPOBa, 3alodvesio je
HajBEpOBaTHHUje IIOYETKOM XOJIOLIEHA, Kaja cy (OpPMUpPaHH pEYHH TOKOBH, KOjH CY,
n3nMBajyhu ce, ojjiaraiy MecKoBe U BaH CBOJUX KOPHTA, Ha allyBUjaJIHUM pPaBHHMa, OIaKJe
uX je Komasa npedanuBana ka C3.

TokoM XoJoOIeHa JOJNIA3WIO je A0 YeCTHX KIMMAaTCKUX IIPOMEHa, Koje cy ce
3HAYajHO OfpakaBajie Ha pa3Boj I0jeTMHNX MOP(OIIONIKKX IpoIieca, 1a, n3Mely ocrasor, u
Ha MHTEH3UTET pa3Boja eojckor mporeca. Rh. W. Fairbridge (1961), y xononeny, Koju je mo
meMmy 3amodeo 13 000 m.H.e, m3mBaja 5 KIMMATCKAX (a3a ca MOCEOHMM KIMMAaTCKAM
kapakrtepuctukama. [lo bykypoBy (1982) u Komthamy (2005), xoju Takohe mzaBajajy met
KmuMatckux (asa, xonoreH je 3amodeo 14 000 roxuna m.H.e. [Ipema Tome, ako ce nonajy
2000 r.H.e., o1 moYyeTKa XoJoleHa 10 gaHac uma oko 16 000 roguna.

[ToyerkoM xosolieHa, y pebopeanHoj KIuMaTckoj ¢asu, koja je Tpajana oko 7000
roguaa, o 14 000 o 7 000 rowHa m.H.€., JOIUIO je 10 TI00aTHOT 3arpeBama, ajld Cpeama
TOMIIHA TEMIIEpaTypa Ba3lyxa je Ouiia HeIlTO HUKa OJ1 AaHaIllbe.

Cneneha, 6opeanna kimmatcka dasa, Tpajaia je oko 1 000 roauna, ox 7 000 mo
6000 rommHa m.H.e. Y 0BOj KiIMMaTckoj (asm, temmeparype Bazmyxa cy Behe, amu cy
NaJlaBHHE 3HATHO YMAambeHE.

Y nmoMeHyTHMM KJIMMAarcKuM (ha3ama, mpedopeanHoj u OopeasHoj, CTBOPEHH Cy
TIOBOJHHU KJIMMATCKU YCIJIOBH 32 pa3BOj €OJICKOT MpOILeca, OJHOCHO 3a (hOpMHUpaIbe JIECHUX
Hacjiara 1 nenr4aHux rmokposa (memrdapa). Jlec je creapan Ha mmpeM npoctopy Bojoaune,
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a TeNYaHH IIOKPOBM CaMO Ha OrPAaHWYCHHM NPOCTOPHMA, Y NOAPYYjy IaHAIIEbE
Henubnarcke nemrdape, ox Jlynasa Ha JU nmo Tamuma na C3, kao u jyxHo ox JlyHasa, y
MTO’KapeBaYKOM M OpaHWYEBCKOM IOIyHaBJbY, HU3BOIHO cBe 110 ['omymma (Ci.3).

Ca. 3. IlpersieaHa ckuua pacnpocTpamemha eoJICKHX NMelIYaHuX MOKPoBa (Memyapa) y jyroucTo4HoM
Banarty u llonynasspy

Eosncku o0numu ¥ meckoBu U3 mpedopeanHe u OopeanHe KiuMarcke dase cy, y
BEJIMKO] Mepu u3MemeHH. OOJMIM Cy pa3opeHHM WM NMpeKpuBeHH MiahuM KBapTapHUM
CeIMMEHTHMa, JOK Cy IECKOBM BPEMEHOM Y M3BECHO] MEpPH KOHCOJMIOBAHH, a TOJ]
yTUIajeM aTMOC(epCcKHX IaJlaBHHA, BEreTaldje W paclajlalbeM I10jeJMHUX MHHEpaa,
rmoceOHO ¢enycnara, TOIMKO Cy U3MEHCHH, J1a j€ IUXOBO MPEMO3HABAkbE BEOMa OTEKAHO.
Crora ce pmanac Hajuemhe ne(MHUINY Kao IECKOBHTH JIEC, JICCONMKH TECKOBU HIN
MIECKOBUTO-TJIMHOBUTH ajeBpUTH. OBO je cacBUM Pa3yMJBHBO aKO Ce UMa Yy BHIY Ja je
BHXO0BO CTBapame 00aBJEEHO Mpe BUILE XHMJbaJa TOIMHA, OOHOCHO oko 8 000 roanHa mpe
aTJIAaHTCKE KIMMaTcKe dasze.

3a mpebopeanHy u OopeanHy KIMMAaTcKy (a3y ce MOXe Be3aTH W HaCTaHaK
3arajuukor rpedeHa (3arajuako O6pao ca ymadom). Hactankom oBor rpebera ce, MehyTum,
TOTOBO HHMKO OJI paHHMjUX HCTpa)kKMBaua HUje 0aBHO, 1a Ce TOCTaB/ba MHUTAE: OTKYJ OH
oBIe, ycpen OaHaTcke paBHuIle, rae ce usmmwke 3a 10 g0 50 m usnax Ilemrdape u jgecHe
3apaBHHU.

O 3arajuukom rpedeny J. Mapkosuhi-Mapjanosuh (1950) kaxe ma je To "rpena”
cacTaBjbeHa OJl "TUNHMYHOI KOMHEHOr Jieca', MECTUMHYHO IIE€CKOBUTOI, Y KOME HHCY
sanaxene cmehe 30He, Mok mo M.3epemckom (1972), 3arajuukm rpebeH  mpumama
"TIpena3Hoj MECKOBUTO-JIECHO] 30HU".

Ako MMaMO y BuAy Ja ce €OoJCKH OONWIM CTBapajy yIVIaBHOM HaBejaBambeM
MIECKOBa, a HE HaBEjaBamEM C€OJICKE MpalluHe, OHJa je cacBUM Moryhe pa y OCHOBH
3arajuukor rpedeHa JIeXKH NelIYaHu rpedcH HeKalalmbe (CTape) menrdape u3 npedopeairHe
u OopeanHe ximMaTcke (aze, Kala je €OJCKH TMpOoIec OMO M3Pa3sUTHjH, OJHOCHO Kaaa je
AMao JIOMHHAHTHY MOpPQOJOIIKY yIOTy y OONMKOBamYy pesbeda. 3arajuduxu rpedeH je,
IpeMa TOMe, MOTao HacTaTH aKyMyJIallijoM SO0JICKMX [IECKOBA a He €0JICKe IIpaIliHe, Koja ra
JaHac IIpeKpuBa y BUIY JiecHUX Haciara. Ha oBakBy MoryhHocT ykasyje 1 IpaBall npyxarma
3arajuukor rpeOcHa, KOjU je carjlacaH C IpaBLEeM Tpyxkama JlenuOnaTcke memrdape u
CMEpOM KOIIIaBe.

I[To M. Pakuhy (1979, 1980), 3arajuuku rpebeH wusrpal)yjy moenyBHjaIHO-
NpPOJYyBUjaJIHM CEJUMEHTH IUIEMCTOLICHCKE CTapOCTH, CacTaBJbEHH OJ JIECOMIHUX
MECKOBUTO - TJIMHOBUTHX ajleBpUTAa W AIEBPUTCKHX IIECKOBA, MNIJbYHKOBA, IMECKOBUTHX
Kpeumaka, remrdapa u ourpa. Ha OcHoBHOj reomomkoj kaptu 1:100 000 (amct bena
Lpksa), M3aBojenn cy nmoj Ha3suBoM "kiMdeBadka cepuja’, mo mecty Kimuesiy Ha JiecHO]
ctpann [lyHaBa, olakiie ce HacTaBjbajy M jyxkHO ox [lyHaBa. CequMeHTH T3B. "KIMYeBavKe
cepuje” ce, on 3arajuukor rpebena Hactaibajy u JU ox Hymaue (c nese crpane Kapamia),
cee 10 banarcke [lananke, rae cy BehnM IeoM NPEKPUBEHH €OJICKMM IECKOBHMA, a
IBUXOBO MIPHUCYCTBO j€ YTBPHEHO M UCIOJ €0JICKUX TTecKoBa JlennbaTcke memnrdape.

Hacranak ximueBauke cepuje ce, mo Pakumhy (1980) Besyje 3a mojadaHy
enuporeHesy, koja je "yCIOBHJIA HMHTEH3MBHO H3[HM3ale KaprarcKor Tropja, OAHOCHO
nudeperjatHocT 30Ha crupama (y INIAHWHCKOM Jielly) U akyMmyJanuje (y moJropruHama).
OBaj mnepuoj KapakTepulle CTBapame MaJMHCKUX 3acTOpa MpPOJYBHjaIHO-[eyBHjalIHe
renese'.

JlenyBHjamHO-TIPOYBHjaTHA 3aCTOPH C€, MO MpaBwily, (OPMHPAJy y MOIUHH
MOBPIIIMHA HHTEH3UBHOT CIIMpamkba U japyxkama, a Oyayhu na je 3arajuuku rpedeH Janeko of
nojuHe (TOJropHHE) ¥ MOBPIIMHE CriUparma U japyxama (20 - 30 km Ba3mymHoM JIMHHjOM
10 noxHoxja Kaprara), ceMMeHTH KJIMYEBavKe CepHje ce He MOTY IeHETCKHM BE3WBATH 3a
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JIEITyBHjalTHO-TIPOTYBHjATHE 3acTOpe, Kako To TBpau Pakuh. KimueBauka cepuja mehytum, ¢
003upoM jma mpaTH naHammke nenrdape ([enmmbmaTcky M HW30J70BaHE IeEIdaHe MOKPOBE
Hu3BogHO ox Pama, Cn. 3) HajBepoBaTHHje, MpEACTaBba CTape EOJCKE IIECKOBE, M3
npedopeanHe u OopeanHe KIUMaTcke (ase, Koju Cy y BpeMEHY O/ BHUIIE XWJballa TOIUHA
U3MEHEHH W TIPEOOpPaXKCHU Y JIECOMIHE IECKOBUTO-TJIMHOBHUTE aJE€BPHUTE, AIECBPUTCKE
neckoBe u mnemrdape. LIbyHKOBH, MECKOBUTH Kpeumhalld U OUrap CUrypHO HHCY €OJICKH,
Mehytum Pakuh He HaBoaM Ha K0joOj MyOWHH ce OHM Hajasze. AKO Cy y HOJHHHU JICCOUIHUX
MECKOBUTO-TJIMHOBUTHX aJIEBPUTa, OHJA j€ TO HEWITO JIPyro, BEPOBATHO PEYHO-je3epPCKH
WJIN peyHO-0apCKy CETMMEHTH, KOjHU ce Hajla3e y OAWHHM JIeconaHuX ceaumenarta (Ci. 2).

[Mocne 6opearnHe, cieny aTIaHTCKa KiMMaTcka (asa, koja je tpajaia 3 000 - 3500
roguaa, o1 6 000 mo 2 500 roguHa m.H.e. CMaTpa ce, Ja je Y aTIaHTCKo] a3y KinMa OMiTn
3HaTHO TOIUIMja WM BiaxHWja. Cpeama TONMIIKA TeMIepaTypa Basnyxa y BojsoauHu
usHocwia je oko 14 °C, a nagaBube Tpu myra Behe o maHammux, oko 1 800 mm.
OnyBujanHM mpouec je, cTora, MMao IJIaBHY YJIOTy Yy MOP(]OJIOMKOM OOIMKOBamkY
BojBonune, 1ok je eoncku cBepeH Ha MHHUMYM. OBO ce MOCEOHO OJHOCH Ha HaBEjaBambe
€O0JICKMX TMeCKOBa (CTBapame NeNIYaHWX IOKpOoBa-lendapa), Koje je, 300r BHCOKOT
BOJIOCTama PEYHHUX TOKOBA U OyjHE BereTalyje, MOTIYHO 3ayCTaBJbEHO.

Eosicku meckoBu, JICTIOHOBAaHM Mpe aTIaHTCKe KiIMMarcke (asze, ocUM LITO Cy
BPEMEHOM W3MEHEHH, OHH Cy Yy H3BECHO] MEpPH W KOHCOJNMIOBAaHH, y OJHOCY Ha
HEKOHCOJIM/IOBaHE TIECKOBE JaHallmke Jlennbnarcke nenrdape. OBakaB JIMTONOMIKH CACTaB
MOJJIOTE je, Y YCJIOBUMA TOIUIE M BIIQKHE KiIMMe, oMoryhno opMupame pedyHHnX TOKOBa,
KOjH Cy Ce, Ha NpOCTOpY HEKaJalllbHX IeIYaHuX MOKpoBa (memyape), OapKaBaiu
HajBEpOBATHH]jE IO Kpaja aTIaHTCKe KIIMMaTcke (hasze.

Jenundnarcka nemyvapa

ATiaHCKy KIMMaTcKy a3y 3aMemyje cyOOopeanHa, koja je Tpajama oko 1 700
roguna, ox 2 500 no 800 romuHa m.H.c. Y cybOOpeanHoj KIMMaTCKoj (asu, Temreparype
Bazyxa Cy HIXe, aJaBUHe YMameHe. Y MOjeAMHUM MepUOANMA j€ J0NA3UII0 JI0 3HAYajHOT
3axiahema. Hike Temmepatype U yMameHe IIaJaBUHE, y BEIHKO] MEPH CYy C€ HEIOBOJHHO
oJpakaBalie Ha PEXHUM PEYHHUX TOKOBA M OMJbHM MOKPHUBAY, IITO jeé MMAJIO 33 MOCIEAMILY
HIOHOBHU Pa3B0j €OJICKOT IPoLIeca.

HagejaBamemM eosicke npaminHe, (opMupa ce JIECHH OKPHUBay, a CHAXKHUM JI€jCBOM
BeTpa IeIIYaHu NMOKpoBM — memryape. CTBapame NaHamme Jlenmbnarcke menruape je,
mmpemMa TOMe, 3amodeno y cybbopeanHoj Knumarckoj (asm M HacTaBJbeHO Jajbe, ca
MIPOMEHJPMBUM HHTCH3UTETOM, CBE 10 JaHAC.

VY nepuoaMMma BHCKOT BOAOCTama, JlyHaB ce H3JIMBAO BaH CBOI KOpHTA H
JCTIOHOBA0 BENIUKE KOJWYMHE AaTyBHjAHOT MaTepujaia. Y CYIIHHM [epHoauMa ce,
MehyTuM, TOBNAaYHO M Ha AIyBHjalHUM paBHHMa OCTaBjhao mecak. Hajeehe kommumbe
IIeCKOBa Cy JIEMOHOBaHEe HcIpen Depaamna, Ha 1eBoj crpanu [yHasa, on [ly6oBna mo yurha
Hepe. OBako mpumnpemMibeHN NECKOBH Cy, Ne(IIAOHAM paJoM KOIIaBe, MpedarnBaHu O
anyBujasiHe paBHM ka C3 M JEMOHOBAHW Yy BUJY MEIIYaHUX MOKPOBA KHIOMETAPCKUX
nuMensuja. OBH mpoliecH Cy ce 00aBJbalii CBaKe rOJMHE, HAU3MEHUYHHM CMEHHUBAHEM
KUIMHUX U CYIIHUX NEPHOJa, Kao IITO C€ TO U AaHAC JfliaBa, Y CaBpEMCHUM KIIMMAaTCKUM
yciIoBUMa, a He Kako To oOjammaBa b. Bykypor (1954), xnmmarckum mpoMeHaMa oj
MoYyeTKa BHUpMa JI0 J1aHac, OJHOCHO CMEHHMBAEM TOIUIMX W BIIAXKHUX MHTEpIJIalujajia, ca
XJaJHUM W CYBUM TJanyjajuMa. AKO 3HaMO Jia Cy TIJalUjajHi W WHTEprialujalTHu
cragujaiy BupMa nojenuaaqno tpajau 40 000 - 50 000 roxuna, na nu je moryhe na je
HCTO TOJIMKO Tpajajia aKyMyJamuja (IyBHjaTHOT MaTepujaja y MHTepIianujany, 0JHOCHO
nealuoHu pajl KOIIaBe U HaBejaBambe Mecka y rianujary?
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[To MunankoBuhieBoj ancoIyTHOj XpOHOJIOTHjU KBapTapa, BUPMCKa TIIalfjaluja je
3amouena npe 115 000 romuna, a 3aBpmimia y ropmeM BupMmy, mpe 22 000 rogmna (1o
monanuma B. Jlackapera, 1938). [lox mpernoctaBkoM 1a je objammmeme bykypoBa TadHo,
IIOCTaBJba Ce IUTAkE, KaKo je Moryhe ma eoJCKH IeCKOBH, ETIOHOBAHH Ipe BHIIE XHMIbala
rojuHa (0] T0HEr BUpMa 0 JaHAC), HUCY MPETPIIC/Id HUKaKBe mpoMeHe. Eosicku o0miu u
neckoBu [lenuOnarcke memrdape cy, MelyTum, cacBUM J00pO OYyBaHH, T€ CE MOXKE
cMaTpard Jia je OHa peJaTMBHO MIIajia TBOPEBHHA, (opMHpaHa TeK IOCHE aTIaHTCKE
kimumarcke ¢ase, ox 2 500 ronuHa m.H.e. 10 gaHac. CIMYHO MUIIJBEEHE O BpEMEHY HacTaHKa
Jemubnarcke mernryape umana je u J.Mapkosuh-Mapjanosuh (1950). OHa je 3ama3una na
neckoBu Jlenmbnarcke memrdape MmpekpuBajy anyBHjaiHy pasBaH JlyHaBa, Tepace W JIECHH
IUIaTo, I1a 3aKJpy4yje; "...Ja cy Hajiupe Mopalie MOCTaTH CBE TPU MOP(OJIOIIKE jeIUHULIE U
Jla je eoJicka aKkyMyJialdja JiejcTBoBasa nocie Gopmupama GurysujanHor pesbeda’ [maBHy
yIOTY Cy, IpH TOMe, UMan JlyHaB M IIOBPEMEHO CHAXKaH jyTOUCTYHH BETap - KOIIaBa.

HenocpemanmM mejcTBOM KoIlaBe, TyHABCKH IIeCak je MpeOalMBaH ca aryBHjaiHE
paBHE ka C3, u mpekpuBao obmuke ¢uryBHjamHOT pejbeda. OBae ce, mpe CBera, MICIH Ha
pedHe monuHe 00pa3oBaHe TOKOM aTJIaHTCKe KIMMaTcke (ase, KojuMa Cy ce PeYHH TOKOBH
ciuBaiy ca 3arajudkor rpebena ka J3. KpaTke jonnHe Ha jyro3ananHoj najuHu 3arajudakor
rpebena (mperpahjeHe eojckuM meckoBuMa [lemubnarcke memrdape) W AoiuHE u3Mehy
Mpamopka u Jlenubnara (O630Buk O6apa, Mpamopauka u Jlenubnarcka peka), Koje mojase
on came rpanuue I[lemrdape, ogakie cy HU3BOJHO, ka J3 nmy6oke o oko 20 m, a y3BOJAHO
MOKPHBEHE €0JICKMM IIECKOBHMA, yKa3yjy Ha To, ja Cy Ha IIPOCTOpy NaHaime Jlenubnarcke
remryape, Ipe HaBejaBamba COJICKOT I1eCKa, IMOCTOjalId HOPMAJTHU-TIOBPLIMHCKH PEYHH
TOKOBH.

W3 cBera m3JI0)eHOT, MOXE Ce CMaTpaTd Jia je crBapame Jlenmubnarce nenrgape
3aI04elIo MOCIIe aTJIaHTCKe KIMMaTcke (ase. 3aTo Cy €OJICKH NECKOBU M OOJHUIIM, Y OKBUPY
[Menmyape, penaTuBHO n00po odvyBaHH. HemocpemHMM J€jCTBOM KOLIaBe, IIECaK je
TpaHCIIOPTOBaH U HaBejaBaH ka C3, ox camor [lynasa Ha JU, no [Tagune n Camoma Ha C3.

VYV okBup Hemnbnarcke memrdape, b. Bykypor (1953) u3mBaja HHCKY W BHCOKY
renrgapy koja ce Ha C3 3aBpmaBa ncnpea Bnagumuposia.

Hucka memmuapa je pasBHjeHa Ha HEKQJallkhoj adyBUjamHO] paBHHM [lyHaBa u
Kapama. IIpoctupe ce ox Hynasa xa C3, cBe 1o 110 m HagMopcke BHCHHE, OZHOCHO 10
"nunuje koja moBesyje 'aj ca I'pedenuem" (Bykypos, 1953). JluHe Hucke merryape cy
NPETEeXHO JIOHTUTYJUHAIHE, u3yxeHe npasieM JU-C3. buxosa nyxuHa ce kpehe ox cro
JI0 HEKOJIMKO CTOTHHA MeTapa. Haxmopcka BucuHa um je 75 - 110 m, penatuBHa BucuHa 5 -
10 m, nok je nyomna wmehymanckux nenpecuja-usnysuna ao 10 m. Mmajyhu y Bugy na ce
HHCKa TIelIyapa Hajla3| Ha alyBHjaJIHOj paBHHU JlyHaBa, KOIIaBa je JyHABCKU IECAK JEIOM
W3/yBaBaja, a JeJIoM Ipeo0IMKoBaia y IuHe.

Bucoka nenrdapa nmosasu o1 HECKe Ienrdape u HacTasiba ce ka C3, cBe 10 ucmpen
Brnagnmuposia..."memgaauM rpederom 3BaHmM OpioBar ", HagMopcke BUcWHE 168 m
(Mapxosuh-MapjanoBuh, 1950). C 003upom ma cy 1MeckOBH HaBejaHU Ha JICCHOj 3apaBHU,
BHCOKa Terryapa uma Hemto Behy HagMopceky BucuHy (20 - 100 m) ox HaaMOpCKe BHCHHE
HuUcke nemrdape. Hajsuina je y cBom cpeauiimem neny, uzmel)y ennonara u lllymape, raoe
ce TojeInHe MenrJane JuHe m3amKy u 10 190 m.

[IpaBan npy>xarma MenryaHux I@Ha BUCOKE Ielrdape je UCTH Kao u Kox Hucke, JU -
C3. Bbuxosa ayxwuna ce kpehe ox 100 go mpeko 1 000 m, penatuBHa BucuHa uM je 20 - 30
m, a nyouHa u3nysuna 10 - 30 m.

Tpeba wucrahu, na panuju ucrpaxuBaun (B.JK. Mwunojesuh, J. Mapkosuh-
Mapjanosuh, b. BykypoB) Jlenubaarcky nemrdapy 3aBpiiaBajy y npeneny Bragumuposia,
ca ceBepo3amnaJHOM IpaHHUIIOM BUCOKe remrdape. CeBepo3anaaHo oj1 BUCOKE Ielrdape je, mo
BUMa, JIECHA 3apaBaH.
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3a pa3nmuKy oIl MIOMEHYTHX ayTopa, JecHa 3apaBaH je mo M. 3epemckoMm (1972):
"TIpena3Ha mecKOBUTO-JIECHA 30Ha ca quHama', Koja ce npoctupe ka C3 ckopo go Tamwuiia,
a pa3BHjeHa je, y YCKOj 30HH, W y OOOJHMM JeIIOBMMa BHCOKe memmuape. [IpemaszHa
TIECKOBHUTO-JIECHA 30HA je, o 3epeMCKOoM, 1 3arajudko Opo ca J[ymadom, rma gak u IpocTop
ca nemyanuMm auHama u3Mmel)y Kapama u banarcke Ilamanke, koju J. Mapkosuh-
MapjanoBuh u3zaBaja nmon HazuBoM "Manu necax”.

ToxoMm reomopdosnomkor kapTupama Bojomune je, mel)ytum, ceBeposanaato on
BUCOKE Teruape KOHCTAHTOBaH M Ha KapTH M3BOjEH IEUIYaHW MOKPOB ca MOP(OIIOMKH
cnabo m3paxkeHHM auHama. OBaj MOKPOB ce y BEJHMKOj MEpPH IPOCTOPHO MpeKiana ca
Mpesia3HOM MEeCKOBUTO-JIecHOM 30HOM M. 3epemckor. [lonasu ox Bucoke neurdape, og 150
m H.B., Te, cnymrajyhu ce mocreneno xa C3, cunasu o uzoxurnce 120 m u 100 m, ogHOCHO
1o ITaguae n Camorma.

Hacranak memrgasor mokpoBa ¢ MOpPQOJIOMKH clabo M3paKeHUM JUHaMa, Be3yje
Ce 3a BHCOKY IeIIuapy W3 KOje je M3IyBaHM IIeCaKk PENeNOHOBAH Ha IMPOCTOPY u3Mehy
Brnaguvuposna, Ilaguae m Camoma. [lojagyano w3myBaBame mecka, HACTAJO je Kama je
BHCOKA Ilemyapa, 300I MacoBHE cede W Iajbea IIyMe, ocTaja 0e3 BereTandoHOT
nokpuBava. CMarpa ce, 1a Cy ce OBH IPOLECH JeIIaBaAIN Y UCTOPHUjcKo 100a, ox 15. xo 19.
BeKa, KaJia je JIONUIO O 3HaudajHOr 3axialera, OJJHOCHO KajJa je HACTYIHJIO Majio JIEACHO
noba. Ilemyann mokpoB ca cinabo M3pakeHMM JUHaMa je, mpema Tome, Hajmiahu neo
Jenubnarcke neuryape, KOju ca HUICKOM U BHCOKOM IEIIYapoM MPEICTaBba jeJMHCBEHY
LEJIMHY.

IMpernocraBpa ce Ja je MeII4aHd IMOKPOB € MOP(OJIOMKK cllabo M3paKeHUM
JuHama (y OJTHOCY Ha HHCKY M BHCOKY IeIIdapy) maie AeOJbHHe, jep je Mecak U3yBaH M3
BHCOKE TIenryape, NpakTHYHO pacyT Npeko jecHe 3apaBHU. OBa [IpernocraBka je 3acHOBaHa
Ha OCHOBY HHCKHX, MOP(OJIOIIKH ciado M3paXEHHX IUHA, MTOCEOHO Ha MECTHMa IZie je
MIeCaK MCTameH BeTpoM. Hucke nuHe HEe3HATHUX AMMEH3Hja, BUCHHE 10 2 m, yKa3yjy Za ce
OBJIE 3aWCTa PagM O EOJCKHM IIECKOBMMa, JOK MECTHMHYHE I10jaBE€ BpTaya M JOJIMHA
yKa3yjy [la HCIIOZ TaHKOT €OJICKOT IIECKa JIEXKH JIEC, IECKOBUTH JIEC, IECOUIHHU MECKOBU WX
MIECKOBUTO-TJINHOBHUTH AJIEBPUTH.

3ak/byuak

Eonckn pesed Ha Tepuropuju BojBoaune, QopmupaH je mnocie mNoBiIadeHa
IManoHckor Mopa, koje ce mo B. JlackapeBy (1951) 3aBpmiuiio y MmieUCTOIEHY, Ca PUIIIKOM
rnanyjanujom. C 003upoM aa ce unraso [laHoHcko Mope noBnaunio ka JU u onBoamaBao
HynaBom kpo3 Depnarcky KiIucypy, NpETIOCTaB/ba CE Ja C€ HajayXke 3aApiKayio Ha
npocropy jyxuor banara, HajBepoBaTHHje 10 XOJIOIEHA.

Pa3Boj eosckor mporeca Ha HOBOHACTAJIOM KOIIHY C€ OJBHjao, C jadyuM  MIH
cnabujuM HHTEH3UTETOM, IT0J1 YTHIajeM KIMMAaTCKHX POMEHA TOKOM YUTABOTI XOJIOIeHa. Y
npebopearHoj U 6opearHoj KIUMATCKOj (a3u, TOCTHjall Cy MOBOJHHU KIMMATCKH YCIOBU
3a pa3B0Oj €OJICKOT oporieca, MoceOHO y OopeanHoj, KaJa Ce €OJICKA MpPOIeC OABHjA0 Y
yCIIOBHMa XJIaJHE M CyBe 3UMe, BIakHa mpoieha u Tomia u cysa jera. Tazxa je Ha Gapcko-
MOYBapHMM MOBpIIMHAMA CTBAapaH HajIpe OapcKu Jiec, a KaCHHje, MPEKo 0apcKor, KOITHEHU
nec. Kana cy, Ha HOBOHACTaJIOM KOMHY, ()OPMUpPaHHU PEYHU TOKOBH, KOjH Cy, H3nuBajyhu ce,
JICTIOHOBAJIM TIECKOBE M BaH CBOJUX KOPHTA, 3aIll0YEJIO j€ CTBapame M IMEelIYaHHX MOKPOBa
(memruapa), ca CBUM KapaKTCPUCTUYHUM OOIHMIIMMA €OJICKOT pesbeda. EoJCcku meckoBu U
00MIM eoJIcKor pesbeda M3 mpebopeanHe W OopeanHe KiIuMMarcke ¢ase cy, MehyTum,
BPEMEHOM, Y BEJIHMKO] MEpH U3MEH-EHH, Pa30peHH WM NPEKPUBEHN MiIajuM ceTMMEHTHMa,
TE je ’BUXOBO IPET03HaBake y JaHANIbEM pesbedy BeoMa OTEXaHO.

3a npebopeanHy u OopeaHy KIMMATCKy (asy, Be3yje ce U HacTaHaK 3arajudkor
rpedena (3arajuuko O6pmo m [lymaua). IIpernocraBiba ce 1a je y OCHOBH OBOT rpebeHa
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cTapy (MI3MEEEHHN) SO0JIKH Tecak, JaHaC MPEKPUBEH JICCOUTHUM CeTUMEHTHMA. MelyTum, o
M. Pakuhy (1980), 3arajuuku rpeden usrpaljyjy [enyBHjaTHO-IIPONYBHUjAIHH CEIUMEHTH
miencToleHcke crapoct. Ha reonomikoj xkaptu bena Lpksa 1 : 100 000, u3aBojenu cy noj
Ha3WBOM "KJIMYeBauka cepmja’, KOja peIOBHO MpaTH AaHammme remdape (lemmbmarcky u
Mame MenruaHe MOKpoBe HHM3BOAHO oJf Pama), miTo ykasyje Ha HCHO €O0JICKO IOpEKIIO,
OJTHOCHO, /1a Cy TO €OJICKH IIeCKOBHM HEKaJalllbUX Ielrdapa, a He..."aJAWHCKH 3aCTOpH
MIPOJIyBHjalTHO-JIeNTyBUjaliHe TeHe3e", kako To TBpau Pakuh.

VY arnaHTCKOj KIMMaTcKoj (asm, y yciIoBHUMa 3HATHO TOIUIMjE M BIAXKHHUjE KIMME,
¢uryBHjaIHU TIpOLIEC je Tpey3eo TIIaBHY YJIOTY Y MOp(OJOmKOM OOJIMKOBamy pibeda
jyxHor banara, IOK je €0JCKM HpoLeC CBEAEH Ha MHUHHMYM. 300r BHCOKOI BOAOCTamba
peYHuX TOKOBa U OyjHE BereTallyje, CTBapame MeNIYaHuX MOKpoBa (Temrdapa) je MmOTITyHO
3ayCTaBJbEHO.

VY cy66opeannoj kiuMaTckoj (a3, koja je Tpajama oko 1 700 romuna, ox 2 500 mo
800 roamHa 1.H.€., TEeMIIepaType Ba3ayxa Cy, Y OQHOCY Ha aTiaTCKy KINMATCKy (a3y, HIKE,
a raJilaBUHe 3HaTHO yMameHe. Hucke TemMnepatype u ymMameHe MaJlaBHHe, HEIOBOJBHO CY Ce
oJpakaBajie Ha PEXKHMM PEYHUX TOKOBA M BETETAIIMOHH IOKPUBAY, T€ je €OJICKH Ipolec
MOHOBO akKTHBHpaH. HaBejaBameM eoJiCKe MpallvHe, CTBapaH je JieC, a HaBejaBabeM
[IECKOBA, IO CHAXHMM JEjCTBOM BeTpa, IIelIYaHd IOKpoBu-nienrdape. CrBapame
JlennbnaTcke memrdape je 3armodvesio HajBepOBATHH]E YNPaBO y CyOOOpeaHoj KIMMATCKO]
(ha3u ¥ HACTaBJbEHO y CyOATIIAHTCKO]j, Ca MPOMEH/bUBUM MHTCH3UTETO, CBE JI0 JaHAaC.

W3 cBera H3I0XKEHOI, MOXeE ce€ TakbyuuTn pAa je JlenmmOnarcka nenruapa
penaTHBHO MIIaJa €oJicKa TBOPEBHMHA, (opMHpaHa TeK IOCIe aTiaHTCKe KIMMaTcke dase.
['maBHY yIory y lseHOM CTBaparmby MMaja je KOLIaBa, Koja je MOBPEMEHO CHAKHUM yaapuma,
M3/yBaBajia JyHaBCKH Necak M npedanuBana ra ka C3, cee 1o [lagune u Camoma. Eoncku
IecaK je JCMOHOBaH Hajlupe Ha MPOCTOPY BHCOKE Memryape, a KacHuje, kaga ce J[yHaB
MOMEPHO YAECHO, Ka jyry, U Ha allMBHjaJiHO] paBHU. llemrdaHu mMOKpoB ca MOP(OIOLIKH
cnabo M3pakeHWM IUHAMa, Ha mnpocTtopy u3mely Bnagmmupsna, [agmae u Camorna,
Hajmahu je neo Jlenmmbmatcke nmenraape. [IpernocTasipa ce aa je HacCTao y BpeMeHy n3mely
15. u 19. Bexa, o meckoBa M3IyBaHUX U3 BUCOKE IEIIdape.

Jlutepatypa

JIuteparypy BuneTu Ha ctpanu 11.



	ГЛАСНИК      СРПСКОГ       ГЕОГРАФСKОГ     ДРУШТВА

