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Abstract: During the period 2006-2008, basic speleological research was done on Pester Plateau in Southwestern
Serbia. On that occasion, 40 caves were surveyed, 11 of which were measured in detail. Registered caves were
grouped on the basis of landscape characteristics and morphogenetic relations. Based on the location and general
characteristics of the Pester karst, it is considered that the objects near Boljare and in the ponor (sinking) area of
Borostica are connected to the drainage system of the Pecina nad Vrazjim firovima (Vraziji firovi Cave). In
morphological terms, the cave Bezdan Kacunova ravan (Ka¢unova Cave) near Boljare with its imposing hall is the
most important object on Pester Plateau for the time being. Realized research on Pester Plateau has the character of
basic or initial speleological research, which should be continued in order to solve different problems of karst in
this area.
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Introduction

Pester Plateau is the name for the mountain highland in the farthest southwest of Serbia.
Central morphological entity of this area is PesStersko Polje (Pester Plateau) which is the area of
highland with the surrounding mountains. In geotectonic terms, the PeSter Plateau highland
belongs to the ophiolite belt of the Inner Dinarides. The western part of the highland consists
mainly of Triassic karstified limestones. According to some views, the PesSter Plateau highland is
named according to the numerous "pesteri" - caves.

During the period 2006-2008, the Institute for Nature Conservation of Serbia launched
an extensive research of PeSter Plateau. Field studies have also included the caves from the
village of Derekare to Boljare and Duga Dolina (Long Valley), a part of the mountain of Giljeva
and a sporadically wider rim of the Pester Plateau highland as well. Speleological research on
Pester Plateau had the character of a classical survey and morphometry of individual objects. In
the period of intensive field activities, 40 caves in the area were registered, where detail
measurements were done on 11 objects.

Previous research

The only results of the speleological research of Pester Plateau were presented in the
monograph "Pecine i jame SR Srbije" (Petrovi¢ J., 1976). In this study, the author presents data
for individual objects, some of which were included in the scope of our research. It is important
to note that in another review Petrovi¢ J. (1971) singles out the grouping of caves on PeSter
Plateau, which we used as the basis for our separation of groups of objects as special spatial and
morphogenetic entities. Other explorations did not dealt with the underground karst of PeSter
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Plateau, excluding some general reviews within wider regional problems (Milentijevi¢c M.,
Lukovi¢ S., 1974; Burovi¢ P., LjeSevi¢ M., 1994 and others.). We are familiar with the fact that
the speleological research on Pester Plateau was conducted by members of the speleological
clubs AS and, on several occasions, by ASAK from Belgrade.

Methodology of field work

Methodology of field work has included the classic speleological field methods that
consist of gathering information on the location of objects by interviewing local residents or
conventional field survey, by visit and research of the terrain. Entrances to the caves were located
by the GPS device. The WGS 84 was used as a georeferenced coordinate system. Caves were
remeasured by the use of a compass, measuring tape in the length of 30 m and a laser
rangefinder. The caves were drawn in orthogonal projection. This procedure has provided
relatively accurate sketches of the plans of the remeasured objects.

General landscape characteristics of the research area

The area from Derekare to Duga Dolina or Duga in the southwest from PeSter Plateau
corresponds to a large karst levelled surface from which a number of hill heads rise, and are
particularly numerous around the villages of Derekare and Ugao. In this part of the
aforementioned surface, a structural basin is fingerlike pulled in near the village of Ugao, which
is a part of the Pestersko Polje, as well as the Borostica River Valley near the village of
Derekare. Northwest, toward the village of Boljare, the surface area is a spacious karst plateau
intensively broken by doline and low limestone heads. Similar morphological characteristics also
has the southern part of the mountain of Giljeva. Duga Dolina should be also mentioned here,
which is a dry karst valley, extending from Pester Plateau to Crvsko prosirenje (extension), that
is, a hanging river mouth above the Bistrica River Gorge. This valley has previously reported to
be the old karst direction of the Borostica River in the genetic system of the Pe¢ina nad Vrazijim
firovima (Purovi¢ P., Ljesevi¢ M., 1994).

In lithological terms, this is the area which is absolutely dominated by limestones of the
Triassic age. Geological research separated limestones of different lithological characteristics of
the Lower, Middle and Upper Triassic (Zivaljevié M. et al., 1984; Mojsilovi¢ S. et al., 1979).
Olitical limestones correspond to the Lower Triassic represented near the village of Suvi do
directly on the rim of the Pestersko Polje (Pester Plateau). Limestones of the Middle Triassic age
correspond to massive and thick layered, often breccias and dolomite limestones, which
absolutely dominated the area from Perekare to Duga Dolina, that is, on the southern slope of
Giljeva. Limestones of the Upper Triassic age were singled out in the area of the village of
Crvsko. Rocks of the Jurassic volcano-sedimentary or diabase-chert formations were singled out
together with the limestones within the ophiolite zone in the area of the village of Derekare and
Kruséica and eastern of the PesStersko Polje. Gravels and sands of the Pestersko Polje were
singled out as proluviums of the Quaternary age, while similar sediments in the area of Duga
Dolina were singled out as Quaternary alluvium (Zivaljevi¢ M. et al., 1984; Mojsilovié S. et al.,
1979).

The area of Pester lies on the Lim tectonic unit of the outer rim of the Inner Dinarides.
In the context of the research area, a structural unit of the block of the mountain of Giljeva stands
out, which also includes the area from Perekare to Duga Dolina and the structural unit of the
zone of Sjenica-Vidrenjak. There are long folds of the Dinaric direction (NW-SE) and systems of
numerous longitudinal or rare transversal faults in the Triassic limestones at the block of the
mountain of Giljeva, (Mojsilovi¢ S. et al., 1980).

In general landscape frameworks, this is an intensively karsted area with many forms of
surface and underground karst morphology that corresponds to the covered or green karst, then
shallow karst with relations of the underground karst circulation towards the deeply cut in
surrounding valleys (Petrovi¢ J., 1976), to the diabase-chert formation and contact karst, which
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was partially confirmed by the results of our speleological research. In this context, based on
spatial grouping and morphogenetic characteristics in the observed area, we can distinguish the
groups of caves near Derekare, then the objects related to the sinking of the Borostica River,
caving objects near the village of Ugao, objects between the villages of Doli¢ and Boljare and
objects on Giljeva. Objects of the broader rim of Pester Plateau, which were incidentally studied,
corresponded to a special group (Table 1).
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Fig. 1. Location of PeSter Plateau in Serbia and overview map of locations of the caves on PeSter Plateau

(Number of objects on the map corresponds to the number of objects in Table 1 and the text. Objects that
have not been located by the GPS device were not drawn. Cartographic base 1: 300 000).

Group of the caves near Derekare

The area near the village of Perekare corresponds to the spacious valley of the
Derekarska River with the surrounding mountain peaks in the height of 1400-1600 m. In the
northwest from the Derekarska River Valley, a spacious karsted surface extends toward
Boljare and the Duga Dolina. The whole region is sometimes singled out as the Perekarske
planine (Perekare Mountains) (Petrovi¢ J., 1976). The mountain heights at the rim of the
Derekarska River Valley are of the Triassic age limestones, while in the direction of the
valley and towards the village of KrusCica extends the belt of volcanogenic-sedimentary
rocks of the Jurassic diabase-chert formation (Mojsilovi¢ S., Baklaji¢ D., 1984a).

There are nine caves registered in the area of Perekare, but the speleomorphological
research was conducted on four objects (Table 1). The following objects were explored in
more detail: Pe¢ina na Strasijevcu (Cave on StraSijevac), Holova jama (Holo Cave), Pecina
na Perekarskom vrelu (Cave on Derekare Hotspring) and Ledenica and a group of three
caves in the Sjera poljana (Sjera Plain) was also registered, as well as the two caves near the
place called Klisura which are Pe¢ina u Klisuri (Cave in Klisura) and Pecina bez dna
(Bottomess Cave).



Table 1. List of explored and surveyed caves on PeSter Plateau (number in the table corresponds to the
number of objects in the text and on the map).

Name | Location | Type [ North Latitude [ East Longitude | Altitude
Group of caves near DPerekare
1. Peéina na Strasijevcu Strasijevac cave 43°00'49,6" 20°10'26,1" 1360
2. Holova jama Plandista cave 43°00' 08,5" 20°10' 34,6" 1385
3. | Peéina na Perekarskom Perekarsko vrelo cave 42°58'51,0" 20°07'13,0" 1300
vrelu
4. Ledenica Piskova poljana cave 42°58'48,7" 20° 05' 55,0" 1518
5. Jama na Sjera poljani Sjera poljana cave 42°59'40,5" 20°05' 54,3" 1510
6. Jama na Sjera poljani Sjera poljana cave 42°59'41,2" 20° 06' 02,2" 1527
7. Jama na Sjera poljani Sjera poljana cave 42°59'33,6" 20°05' 53,6" 1537
8. Pecina u Klisuri Klisura cave 43°00' 02,6" 20°06' 12,2" 1440
9. Pecina bez dna Klisura cave 42°59'51,2" 20°06' 02,6" 1489
Group of caves connected to sinking of the Borostica River
10. Pecina u Gorici Hum Gorica cave 43°02' 57 4" 20°09'13,1" 1165
11. Bezimena pedina Maja bunar cave 43°04'11,5" 20°03'49,2" 1170
12. Duboka peéina Maja bunar cave 43° 04' 08,8" 20°03'43,8" 1219
Group of caves near the village of Ugao
13. Maja Hanjet Beljeva glava cave 43°02'46,5" 20°02' 14,0" 1345
14. Maja Vogelj Boljarski gajevi cave 43°02'36,7" 20°02'20,9" 1307
15. gpela Bores Vejselov bunar cave 43°03' 54,0" 20°02'48,2" 1215
Caves between the villages of Doli¢ and Boljare
16. Pecina bez dna Doli¢ — Mahala cave 43°04'39,5" 20°02'09,8" 1205
17. | Rasitova pecina Doli¢ — Mahala bridge 43°04'32,2" 20°02' 03,0" 1210
18. Kamerina pecina Doli¢ — Mahala cave 43°04'30,3" 20°01'56,2" 1247
19. Jama na Peretu Deret cave 43°05'36,0" 20°00' 44,1" 1216
20. Jama Bezdan Deret cave 43°05'24,5" 20°00'43,2" 1227
21. Cirkova jama Deret cave 43°05'00,7" 20°00' 34,8" 1233
22. Bezdan Kacunova Bunari¢i - Boljare cave 43°04'49,1" 20°00' 11,7" 1237
ravan
23, Grujevaca Boljare cave 43°04' 35,8" 19°59'07,9" 1305
24. Mala Grujevaca Boljare cave 43° 04'35,8" 19°58' 57,2" 1305
25. Bezdana Barov near Boljare cave 43°04'47,6" 19°58'44,7" 1290
26. Bezdan u Kamenjaci Boljare cave 43°04' 24,7" 19°59'45,1" 1290
27. Goveda pecina Goveda strana cave
28. Jama Cavnjada Vrh Zilindar cave
29. Bezimena jama Klisura cave
Caves on Giljeva
30. | Bezdan na Lopuzinom Lapuzino brdo cave 43°08'40,4" 19°59'26,8" 1338
brdu
31. Bezdan u Mezgraji Mezgraja cave 43°08' 00,1" 19°58'25,9" 1316
32. Bezdan u Krapezu Gluvara cave 43°06' 33,1" 19°58'18,3" 1290
33. Bezdan Poganac Jelenak cave 43°07' 34,5" 19°57'35,5" 1340
34. Bezdan Cavnjaca Jelenak cave
35. Bezdan na Velikom Debelo brdo cave
brdu
36. Bezdan na Covskim cave
Cukarama
37. Provala u Tuzinju Zebac cave of 43°08' 03,7" 20°07'07,2" 1162
collapse
origin
Caves in surrounding of Pester Plateau
38. Mala peéina Rasno cave 43°11'30,9" 20°07'37,3" 1100
39. JagoSeva pec¢ina Dalovica klisura cave 43°04'529" 19°55'23,2" 1184
40. Smoluc¢ka pecina Smaluéa cave 43°02'43.2" 20°21'40,3" 948




Pecina na StraSijevcu (Strasijevac Cave) (1) is located on the northern slope of
Strasijevac (1429 m), at the altitude of about 1360 m. The cave was formed in the banked
horizontal limestones and according to morphological characteristics, it seemed to match the
structural, horizontal cavity in the limestone, little altered by the karst process. This cavity is
in the form of a simple horizontal channel in the length of 40 m, which ends with a low
horizontal crack partly closed by flowstone in the limestone interior. With a side expanding
in the end, the total length of the cave is 46 m. The height of 0.5-0.7 m increases to 4 m in
extremely accessible parts of the entrance hall. In this hall, regarding the direction of the
horizontal crack, the width of the cave is also the largest and amounts to 17-18 m. The
entrance hatch that is below the lower limestone cliff is partly closed by large limestone
debris and stones, sediments formed by collapse in the backwards movement of the sloping
section. The cave was badly damaged with layers of soot on the walls.

Entrance

Pecina
T na Straijevcu
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w3 RETET
Tar et AT e T

Longitudinal profile

Fig. 2. Plan and longitudinal profile of the Pecina na StraSijevcu. Explanation: 1-inclination, cliff, 2-blocks
and debris, 3-cave flowstone, 4-banked limestone.

Holova jama (Holo Cave) (2) is located in the place called Vrtace in the eastern foothill of
PlandiSte (1538 m). The entrance to the cave is on a slope just above presedlina between
Strasijevac and Plandiste. The cave corresponds to a simple vertical channel in the length of 20.5
m from which two vertically oriented morphological entities attach laterally in the length of 16.5
m and 16 m. With these entities and parts where they connect, the total length of the cave is 57
m, while its depth is of 25.5 m (Fig. 3).

In morphogenetic terms, the Holova jama is a very interesting object. A system of three
parallel vertical erosive channels was created on the limestone slope, of which only the entrance
channel is directly connected to the surface. The first two vertical channels merge, ending in the
cave bottom in the form of a well in a diameter of 2 m, closed by debris. The third vertical
system or channel diveges at the bottom into the two circular channels on the profile, in a
diameter of 1 to 1.2 m, which are filled with debris (Fig. 3). So, in a small space, there is
convergence and divergence of underground, vertically oriented karst morphology.

After this description, the question rightfully arises how such morphology was formed. One
of the explanations suggests that the second channel was formed by a vertical rise in
lithologically heterogeneous breccia limestone. "Circular profile" of the third channel indicates
phreatic relations of the genesis or the erosion by the entire surface of the channel (leakage of
leachate by the entire surface). The cave was probably functioned as a divergent genetic
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system, characteristic for the mountainous-nival karst with a relation of vertical rise of the
middle cave channel and secondary convergence of all three channels.
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Fig. 3. Longitudinal profile and cross-section profiles (a, b) of the Holova jama (Holo Cave).

Peéina na Perekarskom vrelu (Perekare Hotspring Cave) (3), as its name suggests, is
located at the aforementioned hotspring that flows out of the cave, at the source part of the
DPerekarska River or Borostica, about 2 km upstream from the village of Gornja Perekare. This
object was previously explored under the name of Pecina Perekare (Perekare Cave) (Petrovic J.,
1976). Our research partially confirmed the earlier results.

Pecina na DPerekarskom vrelu is the classic hotspring cave because part of the water of the
strong hotspring gravitationally flows out of it, while part of the water is impounded for the water
supply system. The impounded object is in the west wall of the entrance channel (Fig. 4). In the
morphology of the cave, the entrance channel stands out in the form of a spacious hall with a
structural expansion on the side and a higher level of the channel which is, together with the
entrance part of the cave, connected by the section in the height of 5 m. The higher level is in the
form of structural cavitiy with smaller daylight hole and a crack in the bottom of which is
standing water. This higher level finishes in inaccessible cracks by all directions. The entire
surface is under the debris, and there is also a great debris cup below the daylight hole. With two
hatches at different heights (entrance and daylight hole), the cave is climate dynamic, which, in
conditions of the mountain climate and secondary micro cracking, causes the intense
decomposition of the rocky base of the cave. With all the morphological entities, the total length
of the explored part of the cave is 100 m, while the vertical difference in the direction of the
entrance and daylight hole is of 23 m.

Morphogenetic base of the Pefina na Derekarskom vrelu is relatively simple. This is a
classic hotspring cave, formed in a very disrupted and broken Triassic limestones, which process
of decomposition was intensified by the climate dynamic characteristic of the object. In this
sense, the morphology of the cave has been significantly changed by the process of ruination of
the cave walls and falls down. The water in the final descendent channel is probably part of the
permanently sunken level of the Derekarsko vrelo (Perekare Hotspring), but a few meters above
the level of the flowing out of the hotspring. The level of this water fluctuates, which was
observed during multiple visits to the cave.
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Fig. 4 Plan and longitudinal profile of the Pe¢ina na Derekarskom vrelu (Perekare Hotspring Cave).
Explanation: 1- inclination, cliff 2-chimney, 3-daylight hole, blocks and debris, 4-direction of the river flow

and the water in the channel.

Ledenica (4). In the area of the Suplji kamen (Hollow Rock) (1586 m) above the spring
forehead of the Derekarska River, on the part from which a large karst levelled surface extends
towards Boljare and the Duga Dolina, there is a contact of the Triassic limestones and the
Jurassic diabase-chert formation (Mojsilovi¢ S., Baklaji¢ D., 1984a ). This is an area with several
smaller allogeneic subterranean streams, such as the stream at the source of the Bjele vode
(White Waters) at the Piskova poljana (Piskova Plain), then the subterranean Konjarska River or
the subterranean stream at the source of the Piskavica River. Southwest from the plateau of the
Piskova poljana, a shorter blind valley is located on the nameless stream that enters the Ledenica.
According to these characteristics, Ledenica is a cave of a subterranean type which, due to higher
concentrations of ice in the cooler part of the year, bears its name after the icicles.

It is interesting that Ledenica, as a subterranean cave, was formed on the directional
crack in regard to the direction of water flow and blind valley. This defined a comparative
direction of the main channel in relation to the water flow from the southern direction (Fig. 5). In
the direction east-west, a channel was formed on the crack with elements of fall of 250/80, which
ends with two smaller halls of a circular profile in the plan in the farthest western part, over the
fallen blocks. From these halls, shorter descendent channels separate by vertical cracks. For the
farthest western hall, the relation of growing of the ceiling by the falls down of the debris in
probably breccia limestone was noticed (also the case with the Holova jama). The ceiling in the
height of 11 m was formed in this hall.

A wider sunken zone was formed at the entrance directing the subterranean stream
towards the described western halls. A low natural bridge in the limestone appears in this section
as the result of a vertical succession of the sunken zone. In the eastern part of the comparative
channel appears a smaller structural daylight hole originated in conditions of the close position of
the channel to the surface. The whole cave was formed of the massive limestones. The total
length of the explored channels of Ledenica is of 69 m, while the difference between the entrance
part and the lowest part near the western halls is of 6.2 m.

At the time of the visit of Ledenica, on April 26th, 2008, almost whole floor of the main
channel was covered with layers of ice in the thickness of 0.5-1 m, which, together with icy
curtains on the walls and icy stalactites and stalagmites, provides an estimate of about 40-50 m’
of accumulated ice. In mid October of the same year (October 16th, 2008) two piles of ice were
found of the total volume of 4.3 m’. In October 2007, when the first exploration of Ledenica was
done, there was no ice at all. This shows that the object functions as a constant and periodic
icicle, depending on the weather conditions of the calendar year, that is, the amount of deposited
ice during the winter. The position of the cave in depression of the blind valley, a steady supply
of water which, in conditions of low temperatures, freezes and cold mountain climate of the

7



Pesterska visija (PeSter Highlands) are the reasons why a cold object with the characteristics of
icicles of the static type emerged here.
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Fig. 5 Plan and longitudinal profile of the main channel (a - b) of the Ledenica. Explanation: 1-cliff,
approximately, 2-blocks and small debris, 3-direction of the river flow.

North of the Piskova poljana, between the layered limestone hills of Stari krst (1597 m)
and Suplji kamen (1586 m), there is a plateau, of the toponym of Sjera poljana. There are three
caves registered in the doline on this plateau which, given that they do not have national names,
were singled out as Jame na Sjera poljani (Sjera Plain Caves) (5, 6, 7) (Tab. 1). These objects
of the cave type were not explored except that one cave (separated under number 7) was
surveyed.

In morphological sense, the Jama na Sjera poljani (Sjera Plain Cave) (7) corresponds
to the cave of the ponor (sinking) type in the form of a complex, composite, vertical channel at a
depth of 62 m (from the level of the hatch of the dolina), at the "cave’s bottom," diverges into
two side, descendent and parallel directions, covered by blocks and debris. The main cave
channel is a very complex morphological entity with relations between the hall parts and certain
smaller narrowings, lateral expansions by the cracks and relations of the subvertical inclination
of the first part of the cave. The total depth of the cave is 72 m regarding the inclination of the
deeper divergent direction.

According to morphology, this cave is probably just a part of a larger and more
complex cave system which is clogged by the rolled down blocks and debris in the area of
divergence of the cave channels. The cave was formed in the dolina, on the crack which is of a
meridian line at the entrance, while towards the bottom intersects with the crack of the NE-SW
direction. Genetically, this cave functioned as a complex absorption-corrosive system of the
mountainous karst.

Western, in the foot of the plateau of the Sjera poljana and the aforementioned
limestone peaks, in the lower and flattened valley of Klisura, two caves were found: Peéina u
Klisuri (Klisura Cave) (8) and Pecina bez dna (Bottomless Cave) (9). These caves were not
explored.



Group of caves related to sinking of the Borostica River

The Borostica River arises from the Perekarsko vrelo and in this part of the source
it is called the Derekarska River. The structural relation between the Triassic limestones and
Jurassic diabase-chert formation is characteristic for the area of the Perckarska dolina
(Mojsilovi¢ S. et al., 1979; Mojsilovié¢ S., Baklaji¢ D., 1984b), which consequence, among
other things, is the appearance of several hotsprings along the valley. Without going into
details, it is important to say that the Borostica River is one of the largest subterranean rivers
in Serbia, which sinks into the PeStersko Polje along multiple ponors. Earlier relations
concerning the sinking of the Borostica River and general hydrogeological relations of
Pester Plateau, have been already explored in detail (Milentijevi¢c M., Lukovi¢ S, 1974,
Petrovi¢ J., 1976; P. Burovié, Ljesevi¢ M., 1994). During our explorations, some caves were
observed (Pec¢ina u Gorici (Gorica Cave), Bezimena pecina (Nameless Cave) and Duboka
pec¢ina (Deep Cave)) which formation is directly or indirectly caused by the sinking of the
Borostica River. These objects have not been thoroughly explored, but it is worth
mentioning some of the field observations.

Pecina u Gorici (Gorica Cave) (10) was previously explored in detail (Petrovié J.,
1976). On this example, a short tunnel, hydrologically active system of the Borostica River,
was formed in a secluded hill of Gorica in the Pestersko Polje, which makes the appearance
of this subterranean system anomaly. Why did the river cut in a secluded limestone hill
underground while it has lower land of the field directly around? The answer to this question
gives Petrovi¢ J. (1976), who argues that the river used some of the existing karst cavities
(older generation of the karst cavities) or that the river epigenetically cut in underground in
different morphogenetic relations of this part of the Pestersko Polje. It is worth noting that
this is the idea of older generations of the karst cavities, which somewhat later was affirmed
by other explorers (Sustarsi¢ F., 1994a and 1994b; Zlokolica - Mandi¢ M., Mandi¢ M.,
1997).

Bezimena pecina (Nameless Cave) (11) is a structural cavity in the length of 10
m, in the limestone section, or the farthest western ponor (sinking) of the Borostica River
below the limestone hill named Maja bunar (Maja Well) (1347 m). The cave is probably an
old ponor (sinking) made by the Borostica River. Above the section of this ponor (sinking),
on a slope of Maja bunar (Maja Well), a cave of the toponym of Duboka peéina (Deep
Cave) (12) was registered. The entrance to this cave is in the form of a spacious well and
asymmetric dolina in a diameter of 35 m. The bottom of the dolina in a vertical of 15 m
tranforms into a large steep cavity in the length of 20-30 m. Below the entrance vertical,
there is a talus cone in the height up to 5 m. At the time of the research, on May 1st, 2008,
there was snow and ice in the cave.

Towards the position above the ponor (sinking) of the Borostica River, the cave
named Duboka pec¢ina was probably of collapse origin, formed by collapse of the ceiling of
a vast underground cavity within the above mentioned ponor (sinking) system.

Petrovi¢ J. (1976) mentions a group of objects under the name of "Peéine u
Doli¢ima (Caves in Doli¢i)", of which is the biggest in the form of step-lined hatch in the
hill of Glavica "under the village of Doli¢i". He specially singles out the Velika pecina
(Great Cave) with several entrances. According to the accompanying description, it is very
possible that the Bezimena pecina (Nameless Cave) (11) corresponds to the lowest hatch of
this system near the ponor (sinking) of the Borostica River. Our research has not ascertained
a higher cave hatch with the hall mentioned by this explorer, which future research should
check thoroughly.



Group of caves near the village of Ugao

Maja
Hajnjet

Fig. 6. Plan and longitudinal profile of the cave of Maja Hajnjet. Explanation: 1-inclination, cliff 2-cave
entrance, chimney, 3 blocks and debris, 4-massive limestone.

The area of the structural valley near the village of Ugao is characterized by numerous
limestone hills between this main valley, where the village is located, and more transverse,
polygenetic valleys to the west and east of it. Extreme examples of these transverse valleys
are near the hamlet of Poljica or between the hill of the Maja bunar (1347 m) and Poljicka
brda (Poljica Hills) (1402 m). It is exactly in these two valleys where three objects of
complex morphogenetic characteristics were explored. These are the following caves: Maja
Hajnjet, Maja Vogelj and Spela Bores. In addition to these, in the area of the village of
Ugao, there are some more objects for which we have heard of, but did not survey. Such
objects are: Spela Ljuknures (near Spahov stan), "Lopovska jama (Thieves' Cave)" (above
the forest near the village of Ugao) and two smaller caves in the valley where the hamlet of
Poljica is located.

Maja Hajnjet (13) is a complex object of a cave type in the form of a spacious hall
under inclination, which can be entered from the shorter structural and vertical channel in
the length of 7 m (Fig. 6). The cave is on the southern slope of the limestone hill of Beljeva
glava (1394 m), about 50 m above the karsted bottom of the Polji¢ka dolina (Poljica Valley).
According to the position on a slope of the limestone hill, it probably corresponds to an
older generation of karst cavities formed in different morphogenetic conditions. At the
entrance to the cave, a faulted crack can be noticed by which the entrance was "opened",
while the large hall corresponds to structural-erosion cavity, which, in the lowest parts,
transforms into the structural fracture cavities or one smaller channel that is impassable
because of its dimensions. Within this framework, the total length of this object is 38 m,
while its depth is of 16.7 m. This cave is also known in the literature under the name of
"Spela Hajnjet".



Fig. 7 Plan, longitudinal and transversal profiles (a - b) of the cave of Maja Vogelj. Explanation: 1-
inclination, cliff 2-cave entrance, chimney, 3 blocks and debris, 4-massive limestone.

Maja Vogelj (14) is a cave located directly in the southeast of Maja Hajnjet, at the
contact between the bottom of the Poljicka udolina and the limestone hill of Mali vrh (Small
Peak) (1344 m). This is a simple object of a cave type in the form of a vast well depression
in a depth and a diameter of about 15 m, from which a spacious and steep descendent
channel separates by the inclination of the talus on the east that is eventually filled in by
blocks. By the inclination of the channel, the total depth of the cave is of 37.3 m, while its
length is of 52.3 m. Along the bended channel, a crack in the inclination of 58° is observed,
that is, in the direction NW - SE, which is consistent with the direction of the extension of
the Poljicka udolina, from which the analogy can be drawn that this valley is of structural
origin, which also coincides with the separate longitudinal fault by the direction of this
valley (Mojsilovi¢ S. et al., 1979).

Spela Bores (15) is located in the valley between the hill of Maja bunar and Polji¢ka
brda, north of Vojselov bunar (Vojsel Well) (Tab. 1). Spela Bores or Snow Cave is a
complex structural cavity of the cave characterisctics, formed in the zone of depressions of
collapse origin in the limestone. On one asymmetric depression, under the inclination in the
southeastern side, there are some cave entrances, beneath which is a vast cave hall in the
width of 14 m and the length of 35 m, that is, the height of up to 7 m. This hall can be
entered in an overhang descent in the height of 8.5 m, which, with a depth of the entrance
depression and inclination of the hall, gives the total depth of the cave of 22.6 m. On the
southeast, there is another depression in the limestone 8 m from the edge of the entrance
depression, by the crack that is connected with the underground cave hall in the direction of
two chimneys (Fig. 8). On those grounds, Spela Bores is a complex structural cavity in
massive to banked, very disrupted limestones, which functions as an absorption system of
surface waters.



Significant deposits of ice and snow are formed and periodically held in the cave, after
which it has the characteristics of a static icicle, that is, a very cold object. This was
confirmed by the research done in October 2008 with measured 3°C of the air temperature
in the cave, when the outdoor temperature was of 17 °C.

Spela Bores ; =
e [ 3 (@

Entrance depression

L22,6 m
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Fig. 8. Plan and longitudinal profile of the cave of Spela bores. Explanation: 1-inclination, cliff, cave hall
level, 2-cave entrance, chimney, 3 blocks and debris, 4-ice and snow (profile), 5-massive limestone.

Caves between the villages of Doli¢ and Boljare

The area between the villages of Doli¢ and Boljare corresponds to the westernmost part
of the karst levelled surface of the southwestern rim of the Pestersko Polje, in the area
where the karsted part of the Duga Dolina is separated. This is the area where gradually
disappear the layered limestone hills, and the whole area is in the form of the limestone
plateau, extensively dissected by the lower limestone hill heads and deep doline. There are
as many as 14 objects registered in this area, exclusively of a cave type, indicating the
primary vertical orientation of the karst process. Of this number, only on three objects the
speleomorphological research was done in detail (Pe¢ina bez dna, Jama Bezdan and Bezdan
Kacunova ravan), while the others have been surveyed or only registered. These are, starting
from the village of Doli¢ towards Boljare,the following objects: RaSitova pecina, Kamerina
pecina, Jama na Deretu, Cirkova jama, Grujeva¢a, Mala Grujeva¢a, Bezdana, Bezdan u
Kamenja¢i, Goveda pecina, Cavnjaéa and Bezimena jama. According to the position of this
area in the region of the hydrogenetic system of the Borostica River — Dalovi¢a klisura
(Palovi¢ Gorge), it is considered that the objects between the villages of Doli¢ and Boljare
belong to this drainage system (Petrovi¢ J. , 1976).

Three objects were registered near the village of Doli¢, above the house of Turkovié,
directly at the edge of the above mentioned area. Pe¢ina bez dna was thoroughly explored,
while the RasSitova pecina, as a natural limestone bridge, was only visited, and the Kamerina
pecina was only located.
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Fig. 9 Longit;iinal profile of the cave of Peéina bez dna (Bottomless Cave).

Peéina bez dna (Bottomless Cave) (16), is located at the plateau directly above the
house of Turkovi¢. This cave is probably mentioned under the name of Jama Bezdana
(Bezdana Cave), which was described by Petrovi¢ J. (1976), when the cave was explored to
a depth of 23 m. Our research has confirmed that this object corresponds to the caves of the
simple type in the depth of 52 m, and the length of explored channels of 112.5 m. The cave
consists of a simple vertical channel in the length of 40 m, by which one can descend on the
top of the talus cone in the height of 7 m in the spacious cave hall of a diameter of 30 m, in
the direction of W-E. This hall is an impressive underground cavity with significant deposits
of flowstone in the form of stalactites and columns. Talus cone is covered with a thick layer
of various wastes, which makes this object extremely devastated. There is a short
descendent lateral channel in the western wall which lowest part is 52 m below the entrance
to the cave, which is the deepest point of this object. In morphogenetic terms, the cave
Pecina bez dna probably corresponds to the objects of collapse origin type formed of the
fallings down by a large underground cavity, which is much more pronouncly observed on
the cave of Bezdan Kac¢unova ravan as well.

Rasitova peéina (Rasit Cave) (17) is a natural stone bridge formed between two doline
probably of collapse origin. Detailed research of this object is lacking, but judging by the
characteristics set forth, this stone bridge is the indication of significant karstification in the
region of the rim part of the plain towards the Pestersko Polje in the hamlet of Mahala of the
village of Doli¢. The cave called Kamerina peéina (Kamer Cave) (18) was only located.
According to the label at the entrance, it seems that the cave was explored by the
Speleological club ASAK from Belgrade.

Jama na Deretu, Jama Bezdan and Cirkova jama correspond to shallow absorption and
corrosive caves of the conditions and relations of the paleo-nival karst of PeSter Plateau.
These caves are located on the karst levelled surface in the area of layered hill of Peret
(1304 m) above the hamlet called Doli¢, and the whole village of Doli¢.
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Jama na Peretu (Cave on DPeret) (19) is located on the edge of the karst levelled
surface, above the house of Kuca. This is the object in the form of a simple erosion
descendent channel in the height of 3-4 m and a width of 0.5-1.5 m, that is, in the length of
15 m and the total depth of 10 m. Jama Bezdan (Bezdan Cave) (20) is on Deret, a little
southern from the previously described object. This is a structural vertical cavity formed on
the crack with the elements of decline of 41/0, which after a vertical of 15.7 m ends by an
elongated cave bottom filled with debris in the length of 15 m. The cave entrance, which is 7
m wide and long, in the direction of north-south of 12 m, is located on the lateral side of the
complex double dolina, which makes this a case of genetic abnormality of the cave
development outside the absorption system of a dolina. This can only be explained by the
relations of nival and covered karst. In terms of closed absorption systems of doline with red
soil by the corrosive operation of snowmelt along the structural cavity is where the Jama
Bezdan was formed of conditions and relations of the secondary development of the already
existing surface karst morphology. Cirkova jama (Cirko Cave) (21) is located further
south on the karst levelled surface of the above-described objects. This small object is
composed of simple, semicircular descending channel in the width of 1-1.3 m and the length
of 8 m, which is covered by limestone debris. Cirkova jama was probably part of a larger
cave object in the entrance area closed by blocks and debris. In genetic terms probably
corresponds to the absorption system of the paleo-nival karst conditions of Pester Plateau.

Several caves, such as: Grujevaéa (23), Mala Grujevaca (Little Grujevaca) (24),
Bezdana (25) and Bezdan u Kamenjaci (Kamenja¢a Chasm) (26), were registered in the
area of the village of Boljare, but were not explored. Petrovi¢ J. (1976) gives a detailed
description of the cave of Grujevaca and one cave called Jama in Boljare (Boljare Cave).
Which is this cave precisely? The answer will be probably given by further detailed research
according to the attached description. In relation to the above mentioned caves, Bezdan
Kacéunova ravan was explored in a little more detail.
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Fig. 10 Plan and longitudinal profile of the Jama Bezdan (Bezdan Cave).
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Fig. 11. Plan of the cave of Bezdan Ka¢unova ravan (Kacunova Cave). Explanation: 1-inclination, cave
entrance, 2 blocks, debris and soil, 3 (a), stalagmites (b) flowstone on the floor (floor
curtain).

Bezdan Kacunova ravan (Kacunova Cave) (22) is located on the lateral side of the pail
dolina in the area of the Kac¢unova ravan, eastern from the village of Boljare. This cave is of the
chracteristics of a simple type, with imposing hall under the inclination length of 85 m, a width
of 55 m and a height of 25 m (Fig.11 and 12). This hall can be descended by a simple structural,
vertical channel in the length of 45.5 m, which, by the inclination of the hall, gives the total depth
of the cave of 73.5 m, while the total length of this object is of about 130 m by the central profile.
There is an asymmetric talus cone below the cave channel, towards the hall inclination in the
height of 20 m, from which the belt of fallen blocks, where the cave flowstone is deposited,
continues in the central part of the hall. Here are represented imposing stalagmites of which the
largest has the basis of 3 m, and a height of 10 m. One group of stalagmites is in the eastern foot
of the talus cone. The deposit of flowstone over the clastic sediments indicates the relations of its
deposit after the process of crack down.
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Fig. 12 Longitudinal profile of the cave of Bezdan Kac¢unova ravan (Ka¢unova Cave).

In the area of Boljare and Duga Dolina, except the Bezdan Kacunova ravan, with significant
relations of collapse, there are other such impressive phenomena in the scope of the surface
topography. Thus, west of Ka¢unova ravan near Boljare, a spacious dolina of collapse origin of
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the toponym of Ledenica, of a diameter of about 500 m and a depth of 90 m. This is probably one
of the largest doline in Serbia. Above Duga Dolina on Giljeva, there is a well dolina of collapse
origin of the toponym of Gluvara, of a diameter of about 150 m and a depth of 50 m (on the hill
of Gluhare, 1313 m). In the foothill of Gluvare, in the Duga Dolina, a spacious dolina of collapse
origin in the form of a well depression, of a diameter of 30 m and a depth of 15-20 m, was
registered. All these forms of the relief of collapse origin in the area of Boljare and Duga Dolina,
indicate a significant presence of large underground cavities in this area, catch and relations of
intensive karstification, which is only to future e to be addressed in more detail.

West of Boljare, towards Dalovic¢i, we have found out that there is a the cave of Goveda
peéina (Goveda Cave) (27) on the Goveda side. Petrovié J. (1976) describes the Jama Salintra
(Salintra Cave), on the Goveda side. Whether the same objects are in question, or not, it should
be checked by future research. Also,during the research of Pester Plateau, we have learned that
near the mountain peak of Zilindar (1616 m) (southeast 300-400 m), Jama Cavnja¢a (Cavnja¢a
Cave) (28) is located, while in Klisura, about 150 m left of the road leading from Poljica is
Bezimena jama (Nameless Cave) (30).

Caves on Giljeva

Our research only slightly covered the area of the mountain of Giljava. There have been 7-8
objects registered, from which only two were surveyed, while the others were determined or
known of based on the information of the local residents. Bezdan na LopuZinom brdu (LopuZza
Hill Chasm) and Bezdan u Mezgraji (Mezgraja Chasm) were surveyed.

Bezdan na LopuZinom brdu (LopuZa Hill Chasm) (30) is located on Giljeva, in the foot
of the hill of Ped (1444 m). Directly at the entrance to the cave is a tomb and memorial of Ili -
Petar Stijovi¢ (1825-1861). This is a simple speleological object in the form of a shorter vertical
channel, which, at a depth of 7-10 m, becomes a smaller hall in the length of 10 m. In the
northwest, this hall becomes a structural cavity, while in the central part separates the ascending
channel in the length of 5 m. According to these morphological characteristics, this is a shallow
object of structural-erosive characteristics of the conditions of the paleo-nival karst of PeSter
Plateau.

Bezdan u Mezgraji (Mezgraja Chasm) (31) is located in the place called Mezgraja on the
flattened bottom of a large dolina. This is a complex cave with two vertical channels where a
stone bridge is between them. In the interior, these channels are combined into a single gradient
channel which bottom was covered by a thick layer of ice at the time of the visit (April 28th,
2008). Estimated depth of this cave is 40 m. In climate terms, it is likely to function as a periodic
static icicle.

On the hill of Gluvara or Gluhara (1313 m) above the Duga Dolina, the caves of Bezdan u
Krapezu (Krapez Chasm) (32) was registered, while on Jelenak (1350 m) north of Gluhara, the
caves of Bezdan Poganac (Poganac Chasm) (33) and Bezdan Cavnjaéa (Cavnjaéa Chasm)
(34) were found. During the field research of this area we received information about the caves
of Bezdan na Velikom brdu (Big Hill Chasm) (35) and Bezdan na Covskim ¢ukarama
(Covske Eukare Chasm) (36), but the precise locations of these objects were not familiar to us.

In the village of Tuzinje, in the place called Zebac north of PeStersko Polje, that is, at the
bottom of a shallow gradient valley in eluvial deposits, a well depression of a diameter of 7.6 to
6.2 m and a depth of 11 m, was identified. This is a typical sudden ponor (sinking), as
characteristical for the karst, so, that is why this phenomenon is singled out as a Provala u
Tuzinju (Tuzinj Ponor (sinking)) (37). Eluvium thickness of over 10 m suddenly crept into a
certain lateral cavity in the massive limestone which makes this region a secondary karst
phenomenon. Provala u Tuzinju was formed in late winter of 2008.



Caves near PeSter Plateau

Some objects in the wider rim of PeSter Plateau were incidentally surveyed or investigated
during the field research. These are Mala pecina in the village of Rasno, JagoSeva pec¢ina in
DPalovica klisura and Smoluc¢ka pecéina near the hamlet of Smaluca.

Mala peéina (Little Cave) (38) is located at the relative altitude of 3 m above the
Cetanovska River near the spring of the Vapa River, that is, north of Pestersko Polje in the
village of Rasno. This is a relatively small speleological object of a complex morphology. The
entrance part consists of a system of multiple structural-erosion-cave entrances and channels
closed by debris and blocks on which the cracks of a direction of 45 ° and 90 ° intersect. One
cave entrance, by a very narrow channel can be descended in the descendent channel that has not
been fully explored. According to the position on the valley side, it is possible that this cave was
formed in the framework of the fluvio-karst relations.

Jagoseva peéina (Jago$ Cave) (39) is on the right side of the Dalovi¢a klisura, about 100 m
above the river bed of the Bistrica on the part where a big elbow of the river begins, which is
about 700 m downstream from the foot of the hanging mouth of Duga Dolina above the Bistrica
River Gorge. At the time of the visit of the gorge and cave (April 29th, 2008), the river was
completely sinking without downstream runoff at this point. The cave is named after the Chetnik
commander Jagos who was killed in this cave together with a group of Chetniks.

JagoSeva pecina is a relatively simple dry spring cave on the valley side with significant
deposits of flowstone that finally closes the main cave channel in the form of a large lateral
curtain. The cave consists of the probable ascending composite channel in the width of 4-8 m and
the height of 1-5 m, that is, the estimated length of 40-50 m. The cave is promising for further
exploration at the site of the narrowing of the side curtain which must be broken in order to reach
the continuation of the cave.

Smoluéka peéina (Smoluéa Cave) (40) is located in the village of Crkvine, in the hamlet of
Smaluc¢a. Cave entrance is on the right valley side of the Smaluc¢ka River (Raska River Basin)
about the relative altitude of 20 m above the riverbed. There is a zone of the utensive gravity
flow out of the alluvium in the riverbed below the cave, probably within the local sinking of the
aforementioned river.

Smolucka peéina was previously archaeologically and paleontologically thoroughly
explored (Kaluderovi¢ Z., 1985, Dimitrijevi¢ V., 1997, etc.). The cave consists of a simple cave
channel in the length of 26.5 m and the width of 5-8 m, which in the end, behind the narrowing in
a diameter of 0.4-0.6 m, transforms into shorter unexplored cave channel. The total explored
length of the cave with a structural cavity in the central part of the aforementioned narrowing,
amounts to 42 m. Structural cavity was formed by a direct crack with elements of decrease of
68/42, where in the cave floor, rocky section of 1 to 1.7 m in height is located. This section was
discovered in archaeological excavations to which the entrance of the cave was exposed to
(Dimitrijevi¢ V., 1997). Direct crack is one of several such cracks which directly intersect the
cave channel. It seems that in the part in front of the narrowing, the entrance channel was formed
of dolomite limestone, which was being intensively disintegrated. This is confirmed by the
remains of the breccia on the cave walls by which the cave was filled to a certain level.

Smolucka pecina is an interesting example of the formation of underground karst on the
valley side. Development of the entrance channel by direct cracks is a special characteristic of
the cave. At this stage of research, it can be assumed that the parallel direct cracks are secondary
phenomena caused by the development of the entrance channel. From this domain is also the
emergence of destruction of cave walls and formation of thick clastic sediments, which were
exactly the subject of the aforementioned archaeological research.

Conclusion

Speleological explorations on Pester Plateau during 2006-2008, although very large in scale
of registered caves, are of sporadic character because they lack detailed explorations of all
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registered objects, that is, systematic studies of individual territorial units to allocate specific
problems related to the karst of PeSter Plateau, some of which are known from earlier
explorations (Milentijevi¢ M., Lukovi¢ S., 1974; Petrovi¢ J., 1976; PBurovi¢ P., Ljesevi¢ M., 1994
and others.). In this sense, our research, although carried out substantially later than the research
of Petrovi¢ J. (1976), has the character of initial speleological explorations of an area. In this
context, the future directions of the exploration of Pester Plateau should represent a continuation
of the research that would solve the problems previously set, such as the one related to the
circulation of water in the karst of PeSter Plateau, but also open a new problem such as typology
single out or evolution of the underground karst on PeSter Plateau. It is necessary that the
continuation of this research has a systematic regional character in the sense that certain parts of
the area, or the entire perimeter of the rim of the PeStersko Polje, should be fully explored, or
specific problems, significant for this area, but also for the general karstology, should be
allocated.
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PE3VJITATHU CHEJEOJIOIIKUX HCTPAXKUBAIBA HA IIEIHITEPY
JIPATAH HELLIR'
'3a600 3a 3awumumy npupode Cpéuje, Paona jedunuya Huw, Boocoa Kapalopha 14/11, 18000 Huw, Cpbuja

Caxerak: Toxom 2006-2008. romune Ha Ilemrepy y jyrosamagnoj CpOuju paljeHa Cy OCHOBHA CIEICONIOIIKA
HCTpaKHBama. ToM IPHINKOM je pekorHociupano 40 creneonomkux objekara of dera cy 11 merasbHuje MepeHa.
PeructpoBaHu creneonomky O0jeKTH Cy TIPYNHCaHM Ha OCHOBY IPEICOHE NPHUIIAJHOCTH M MOpdoreHercke
noBe3aHocTn. Ha oCHOBY mososkaja u omuTuX ojimka kapeta IlemTepa cMarpa ce aa cy o6jexktn kox bossapa n'y
mpeneny moHopa bopomrmiie moBesaHm ca ApeHaxkHHM cucteMoMm Ilehwne ma Bpaxujum QupoBmma. YV
MOp(OIOIIKOM CMHUCITy ca MMIIO3aHTHOM JBOPaHOM 3a caja je jama besman KahynoBa paBan kox Bossapa
Haj3HauajHuju objexat Ha Ilemrepy. PeannsoBana uctpaxuBama Ha IlemTepy mMajy KapakTep OCHOBHHX HIIM
[IOYETHHX CIICJCONOMIKUX HCTPAXKKUBaMba Koja Tpeba HACTABUTH Yy LMJbY PelIaBamba PacIMYUTHX IpobiieMa KapcTa
OBOT OZIPYYja.

KibyuyHe peun: cIieleonomka HCTpaXKUBamba, CIeNIeoNomKy o0jexTy, [emrep, Cpbuja
YBon

[emrep je Ha3WB 3a INIAHWHCKY BHCOpaBaH WM BHCHjY Ha KpajleM jyrosamamy
Cpb6wuje. IlentpanHa mopdoromnika meauHa oBor mpoctopa je IlemTepcko mosbe Koje ca
OKOJIHUM IIJJAHUHAMA YUHU IPEAeO BHCHje. Y TEOTEeKTOHCKOM cMuciy Bucuja Ilemrepa
mpumaga oQpHOINTCKOM Iojacy YHyTpammux [uHapuna. 3anagHu neo BucHje m3rpaleH je
YIJIABHOM OJl TPUjaCKHX KapCTH(PHUKOBAHUX Kpeumaka. [IpeMa MojeIMHIM CXBaTambHMa,
Bucwuja [lemrepa je noOuna Ha3uB pema OpojHUM ,,nieimTepuMa‘ — nehunama u jamama.

Tokom 2006-2008. romuHe 3aBox 3a 3amruty npupoae CpOuje MOKpeHyo je
o0umHa ucTpaxuBama [lemrepa. TepeHCcka HCTpaXuBama Cy 00yXBaTHIIA M CIICIICOJIOIIKE
o0jexte ox cena bepekapa no bospapa u [lyre nonune, jenan aeo miaHuHe [ 'mibeBe, Kao u
cnopanuaHo mupu 060, [Temrepcke BucopaBuu. Crieneonolika ueTpaxnpama Ha [lemrepy
Cy MMaJia KapakTep KJIAaCHYHOT PEKOTHOCIHpama M Mopdomerpuje mojequanx objekara. Y
MePUOy MHTE3UBHUX TEPEHCKUX aKTUBHOCTH PETUCTPOBaHO je 40 CresieosIomKknx odjexara
Ha OBOM IOJZIPpYH4jy, oX dera cy Ha 11 objekara paheHa netaspHIja Mepemba.

HpeTxonHa HCTPaA’)KUBaAbA

JenuHu pesynTaTH CIIENEOJIOMIKMX HMCTpakuBama ca [lemrTepa mpukasaHu cy y
MoHorpaduju ,,Jame n nehune CP Cpbuje (Petrovi¢ J., 1976). Y oBoj cryamju ayrtop
W3HOCH TMOJIaTKE 3a TMojeAnHe o0jeKTe O KOjUX Cy HEKHM YNUIM y o0yXBaT HallnuX
UCTpaXXMBarba. BakHO je MOMEHYTH Jja y jeJHOM JpyroM mperiieHoM npukasy J. [lerposuh
(1971) n3nBaja rpynucaHoCT CresICONOIKUX o0jekara Ha [lemrepy, TO HAM je MOCITYKHIIO
Kao OCHOBa 3a Halla u3Bajama rpymna o0jekara Kao IOCEOHMX IPOCTOPHHUX H
MopdoreHerckux nenuHa. llomsemHuMm kapcroM Ilemrepa HuCy ce OGaBWiIM IpYyrH
UCTPaXUBa4H, OCHUM OINIITHX IpHKa3a Yy CKIONY IIMPHX pPErHOHAJIHUX Ipodiema
(Munertujesuh M., JIykosuh C., 1974; Byposuh I1., Jbemesuh M., 1994 u ap.). [Toznaro
HaM je ja cy Ha [lemTepy crieneosomka UCTPaXKMBamba BPIIWIM WIAHOBU CIIEJICOJIOMIKNX
kmyooBa AC u y Bume HaBpata ACAK u3 beorpana.

MeTo0/10THja TePEHCKOT pajia

Merononoruja TepeHCKOT paja 00yXBaTHia je KJIaCHYHE CIIENEOJIOIIKE TePEeHCKe
MeTo/ie KOje Ce cacToje OJ NpUKyIUbamka HH(opManuja o moyioXkajy oOjekara IyTeMm
aHKETHparba JIOKAJTHOT CTAaHOBHHIITBA MM KJIACUYHUM PEKOTHOCHHPAHEM, OOMIIACKOM M
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NpeTpaXKMBakEM TepeHa. YIa3u y crelneosolike oojexte cy sonupanu GPS ypahajem. Kao
reopedepeHnupana KopAnHATHa Mpexa kopumiheHa je WGS 84. Creneonomiku 00jeKTr
nmpeMepaBaHu Cy oMohy Komrmaca, MepHe Tpake ayxuHe 30 m u Jacepckor JabuHOMepa.
OO6jexT Ccy MNpTaHW KIACHYHUM IIOCTYIIKOM MeToie oOapama paBHH Harmba Ha
XOpHU30HTANHY paBaH. OBIM HOCTYIIKOM J0OMjeHE Cy PEITaTHBHO MPEIM3HE CKUIIE TIaHOBA
peMepeHux odjeKaTa.

Oniure npeacoHe OAJIMKe HCTPAKUBAHOI' ITPOCTOpPAa

IIpeneo ox BHepekapa no [dyre momune wimu [Jlyre Ha jyrosamany ox Ilemrrepckor
10Jba, OJIroBapa MpOCTPaHOj KAPCTHOj MOBPIIM ca KOje ce Y3MKy OpOojHE XyMacTe TiIaBuIle
noceGHO OpojHe oko cena Bepekapa u Yria. Ha oBoM ziesry y HOMEHYTy HOBpII ITPCTACTO CE
yBIIau¥ CTPYKTYPHA yJOJIMHA KOJ cejla Yrao Koja je neo [lemrepckor moska, Kao U J0JIMHA
Bopomrune xoxn cena Hepekapa. CeBeposananto, npema cexy bosbape, npeaeo nospuu je
MpOCTpaHa Kpamrka 3apaBaH WHTE3MBHO pa30HjeHa BpTadaMa M HUCKHUM KpPEUHadKUM
rmaBunama. CImgHIX MOPQOIOMIKUX OUINKA je U jy’KHHU Aeo mianuHe I niseBe. OBae Tpeda
noMeHyTy u Jyry monmHy, cyBy cKkpamheHy JOIMHY, Koja ce mpyxka o [lemrepckor mossa
1o TlpBckor mpommpemna, onHocHO Bruceher ymha w3Haj Kaucype peke bucrtpuie. 3a oBy
JOJIMHY j€ paHHWje M3HETO Ja je cTapy ckpamheHn npasai bopomrtriie y reHeTCKOM CHCTEMY
ITehune na Bpaxujum duposuma (byposuh I1., Jbemesuh M., 1994).

VY JMTOJIOIIKOM CMHUCIY OBO j€ NPEJeo y KOME arcoJyTHO JOMHHHUPAjJy Kpeumbann
TpHjacKe CTapOCTH. ['€OoJIONIKMM HCTpaXMBambUMa W3/BOjEHH CY Kpeumald Pa3IuuUTHX
JIMTOJIOMKUX OJUIMKA JIOHET, CPeImer M Topmer Tpujaca (Zivaljevié M. i sar., 1984;
Mojsilovi¢ C. i sar., 1979). Jlomem Tpujacy oaroBapajy OJMTHYHH KpPEUHhallll 3aCTYIJbEHH
ko cesia CyBH 10 HemocpenHo Ha o0ony Ilemrepckor nosba. Kpeumanu cpeame tpujacke
CTapOCTH OJIrOBapajy MAacHUBHUM U N€OEIIOCIIOjHUM, YeCTO OpedacTHM M JOJOMHUTHIHUM
KpeumalyMa, KOji arcolyTHO IOMHHHpajy y mpeaeny on bepekapa mo [yre monmme,
OITHOCHO Ha jyxHO0j maanHau [ mwpeBe. Kpeumary ropme TpHujacke CTapOCTH H3IBOjCHH CY Y
npeneny cena Llpecko. Ca kpeumanuMa y OKBHPY O(MHOJUTHE 30HE HM3/IBOjEHE Cy CTEHE
JYpPCKe BYJIKAHOTCHO-CEIMMEHTHE WIHM IWjaba3-pokHauke Qopmaruje y mpeneny cena
bepexapa u Kpyurunne u ucrouno opn Ilemrepckor mospa. IIJbyHKOBHM M MECKOBHU
[Nemrrepckor nosba M3ABOJEHU Cy Kao INPOJIyBHjyM KBapTapHE CTapoOCTH, JOK CYy CIMYHH
cemuMenTH y mipeneny Jlyre JonMHe M3IBOjeHH Kao KBapTapHH anyBujyM (Zivaljevié M. i
sar., 1984; Mojsilovi¢ S. i sar., 1979).

[onpyyje Ilemrepa snexn Ha JIMMCKO] TEKTOHCKO] jEIMHUIM CIIOJbAlllber 00072
yHyTpammux JuHapuaa. Y OKBUPY HCTPaKMBaHOI IHPOCTOpa M3/Baja C€ CTPYKTypHA
jenununa 6noka I'mibeBe mIaHKuHE, K0Ojoj NpUNaaa u npeaeo ox bepekapa no [yre nonune u
CTpyKTypHa jenuunna 30He Cjennna-Bunpemak. Ha 6moxy ['mipeBe muanuHe y TpHjacKuM
KpedmanuMa 3acTyIUbeHN Cy ayradku Habopm mumHapckor mpasna (NW-SE) u cuctemu
OpojHUX JOHTUTYIMHAIHUX WU pehux TpaHcBep3aHux pacena (Mojsilovi¢ S. i sar., 1980).

VY onmTHM NpeneoHWM OKBHPHMAa OBO j€ HWHTE3MBHO CKpamheHH HpocTop ca
OpojHMM oONHWIMa MOBPIIMHCKE W TOJ3€MHE KapcTHE MOp(osoTHje KOju OAromapa
MOKPUBEHOM HJIHM 3€JIEHOM KapCTy, 3aTUM IUIUTKOM KapcTy ca OJHOCHMA II0/I3eMHE KapCTHE
HUpKyJalyje mnpemMa ayO0oko yceuyeHuM okoiHuM gonuHama (Petrovié J., 1976), mpema
I1jaba3-poskHaYKoj (GopMalunju ¥ KOHTAKTHOM KapcTy, IITO Cy JACIMMHYHO MOTBPAMIHM H
pe3ysiTaTH HaIMX CIIEJNEOJIOMIKAX HCTPaKMBamba. Y OBOM KOHTEKCTY Ha pa3MaTpaHOM
HOAPYYjy Ha OCHOBY IPOCTOPHE TPYINUCAHOCTH M MOPQOTrEHETCKUX OJJIMKa MOTY ce
W3/IBOJUTH T'pYIIE CIEJICOJIOMKHX o0jekaTa Kox Bepekapa, 3aTUM 00jeKTH Be3aHU 3a OJTHOCE
noHupama bopomrruiie, crieneonomku 00jexTn kox Yria, objektu mmely cema Jommha n
Bomapa n objextn Ha I'mipeBn. [loceOHOj Tpymu oxarosapajy ofjekTu ca mmper obona

ITemrepa xoju cy y3rpeano uctpaxusanu (Tao. 1).
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Ca. 1 Hono:xkaj Iemrepa y Cpéuju u nperjieHa KapTa MHoJI0:Kaja cnejieo/10MKHX odjexara Ha [lemrepy
(Bpoj odjexTa Ha kapTH oaroBapa 6pojy odjexra y Tabean 1 u Tekery. O0jexTn Koju Hucy Jouupanu GPS
ypebajem nucy yupranu. Kaprorpadceka noanora 1:300 000).

I'pyna cneneosiomkux ogjexara ko HBepexapa

ITpeneo xox cema Bepekapa oarosapa mpocTpaHoj JOIMHH Depekapcke peke ca
OKOJIHUM TUTaHWMHCKUM BpxoByMa BucuHe 1400-1600 m. Ceseposamamno on bHepekapcke
JIOJIMHE HACTaBJha Ce MpocTpaHa ckpamhena moBpm npema bosbapy m Jlyroj monmunu. Ileo
Ipeneo ce TMoHekan m3ABaja U kao bepekapcke mianuHe (Petrovi¢ J., 1976). [TnanmHCcKM
BUCOBH Ha 00oay nonuHe Depekapcke peke usrpal)eHu cy ox Kpeumaka TpHjacke CTapoCTH,
JIOK ce IpaBLeM J0JIMHE U IpeMa ceity Kpynruuna npy»xa nojac ByJIKaHOT€HO-CEAUMEHTHHX
cTeHa jypcke aujadbas-pokHadke popmaruje (Mojsilovi¢ S., Baklaji¢ D., 1984a).

VY npeneny Hepekapa perucTpoBaHoO je JIEBET CHEICOJIONIKMX o0jexara oJ1 yera cy
Ha 4eTpu BpuieHa cneneomopdornomka wuctpaxkuama (Tab. 1). [erassauje cy
ncrpaxusanu: [lehuna na Crpammjesiy, Xonosa jama, [lehuna na Hepexapckom Bpeny u
Jlemennma, a permctpoBaHa je jom rpyma of Tpu jame Ha Cjepa MmoJpaHM M IBE jaMe Ha
Mecty 3BaHOM Kincypa u to Ilehnna y Kinncypu u [lehuna 6e3 mHa.

Tabena 1. Cnucak MCTPAKUBAHUX M PEKOTHOCUMPAHMX cHeseosomKuXx odjexara Ha Ilemrepy (0poj y
Tabeu oAroBapa 6pojy 06jekTa y TeKCTy H Ha KapTH).

Ilehuna na CrpammjeBny (1), Hanasu ce Ha ceBepHoj nagunu CrpamujeBna (1429
m), npubmmxkHo Ha 1360 m H.B. Ilehuna je msrpaheHa y OaHKOBUTHUM XOPH30HTAJIHUM
KpeumalyMa M ImpeMa MOp(OJIOMIKMM OJJIMKaMa M3IVIeAa Aa OJroBapa CTPYKTYPHO],
XOPU30HTAIHO] IYIJBMHUA Yy KpeumaKy, Mall0 W3MEHmEHO] KapCcTHHM TnporecoM. OBa
OIyIUBMHA j€ Yy BUAY jEIHOCTABHOT XOPW3OHTAIHOT KaHaja IykumHe 40 m, Koju ce y
KpEeUmadKoj YHYTPALIHOCTH 3aBPIIaBa HUCKOM XOPHU3OHTAIHOM ITYKOTHHOM JEIMMHUYIHO
3arBopeHoM curoM. Ca jegHUM OOYHHM IMPOIIHMPEHEM Ha Kpajy, YKyIHa AyXuHa nehune je
46 m. Bucuna ox 0,5-0,7 m y kpajie AOCTYIHHM [EIIOBHMa y YJIa3HO] IBOPAHU CE
noBehaBa Ha 4 m. Y 0BOj IBOpaHU IO MpaBIly XOPU3OHTAIHE ITyKOTHHE IMUpUHA TiehuHe je
n HajBeha ox 17-18 m. Yia3Hu 0TBOP KOjH je UCTION MAET KPEUHhadKor OfceKa JICITUMUYHO
je 3aTBOpEH KpYIHOM KpeumhaykoM JApOoOMHOM M OJIOKOBMMa, HacjlaramMa HacTalluM
oOpymaBameM NpU YHa3aJHOM IIOMepamy MNaauHCKOr ojceka. I[lehwHa je 3HawajHO
JIeBacTHpaHa ca Hacjlarama rapexu Ha 3u10BHMa.

Cauka 2 . Ilnan u y3ay:xuu npodpuia Ilehnne na Crpammujesny. O6jammemse: 1-narud, oacek, 2-0J0K0BH 1
npoduHa, 3-nehnHcka cura, 4-0aHKOBHTH KpeumakK.

XoJsoBa jama (2) Hana3u ce Ha MecTy Bprade y uctouyHoMm monHoxkjy [Imanmumra
(1538 m). Yna3 y jamy je Ha MaAWHU HETIOCPEIHO M3HAM npecemmHe m3mely Crpamujesmna
n [Inanaumira. Jama oarosapa jeIHOCTaBHOM BEPTHKAJIHOM KaHaily aykuse 20,5 m ox kora
ce OOYHO HaJOBa3yjy jOII JBE BEPTHUKAIHO ycMepeHe Mopdoionike LenuHe ayxude 16,5 m
n 16 m. Ca oBuM LeJIMHAMa M JIJIOBUMa Ha KOjUMa ce Clajajy, YKyIHa Jy>KHHa jame je 57
m, 70K joj je ayouna 25,5 m (Cax. 3).

VY mopdorenerckom cmucity XoJjioBa jama je M3y3eTHO 3aHMMJBMB oOjexar. Ha
KpEeUmavKoj MaJiHU CTBOPEH j€ CHCTEM O TPH IapajieliHa BepTHKAHA CPO3MBHA KaHANA,
OJI KOjHX caMO yJa3HH HENOCPEeTHO KOMYHHIHpa ca MoBpIIMHOM. IIpBa 1Ba BepTHKaIHA
KaHaJla crajajy ce, 3aBplmaBajyhm ce jaMCKMM IOHOM y BuAy OyHapa MpedHHKa 2 m,
3aTBOpeHOr ApobmHOoM. Tpehw BepTHKaTHM CHCTEM WM KaHajl AWBEpryje Ha AHY y IBa
KpyXHa KaHana Ha mpodmiy, npeunnka | u 1,2 m, xoju cy 3amymenu npoounom (Ci. 3).
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Jakie, Ha MajJoOM NpPOCTOPY jaBjba CE¢ KOHBEPICHIWja W IMBEPICHIMja MOI3CMHE,
BEPTHKAIHO yCMepeHe Kparike Mopdooruje.

ITocme oBOr ommca OCHOBaHO C€ TIOCTaBJba NHTAFkEC KaKo je HacTajla OBaKBa
Mopdororuja. JemHo on objammema je Aa je OpyrH KaHal HAacTao0 BEPTHKAIHUM
HapacTameM Yy JIMTOJIOIIKH XETEPOTeHOM OpedoMIHOM Kpeumaky. ,.KpyxkHu mnpopmin
Tpeher kaHama ykasyje Ha (hpeaTcke 0JHOCE TeHE3€ MU €pO3Hjy IIeJIOM MOBPIINHOM KaHaia
(pa3nuBame MpoIeHEe BOJIE 1EJIOM MOBPIIMHOM). JaMa je BepoBaTHO (HYHKIIMOHHCAIA Kao
JIUBEPTeHTH TEHETCKH CHUCTEM, KapaKTEPHUCTHYAH 32 TNIAHMHCKO-HUBAIHA KapCT ca OAHOCOM
BEPTUKAIHOT HapacTama CPEIEr jaMCKOT KaHala M CeKYHJapHEe KOHBEPICHIIMjE CBa TPHU
KaHaJa.

Ciuka 3. Y3ay:xHu npodui u nonpeynu npoduin (a, 6) Xos1ose jame.

Ilehnna na Bepexapckom Bpeay (3), Kako M3 Ha3uBa NPOUCTHYE, Hala3u C€ Ha
MIOMEHYTOM BpeJy Koje ucthye u3 nehune, y u3BOpuIIHOM jeny Depekapcke peke HiH
Bopomrrunie, oko 2 km y3BomHo ox cena ['opmer Depexapa. [lon nHazuBom Ilehuna
Bepekape oBaj objekar je panuje uctpaxusaH (Petrovi¢ J., 1976). Hamum uctpaxxuBamem
JIETTMMUYHO Cy MOTBp)EHN paHuju pe3ysTaTy.

[lehmna na DepekapckoMm Bpely je KiacMyHa Bpesicka IehuHa jep u3 me
TPaBUTAIIMOHO WCTHYE €0 BOJAA jakor Bpesa, MOK je J1e0 BojAa KalTHPaH 3a BOJOBOI.
Objexar kamTaxe je y 3amagHoM 3uny ynasHor kaHama (Ci. 4). Y mopdororuju nehune
W37Baja ce yNma3HU KaHall y BHAY IIPOCTpaHE IBOpAHE ca jeAHHM OOYHHUM CTPYKTYpPHUM
MPOIIMPEHEM W BUIIM HUBO KaHajda KOjU je ca OBUM YJIA3HWM JeJIoM TiehuHe moBe3aH
OJICEKOM BHCHHE 5 m. Bumm HUBO je y BHAY CTPYKTypHE ITyIJbUHE Ca MAFUM BUTIIEIOM U
JEIHOM IIYKOTHMHOM Yy 4MjeM JHY je crajaha Boma. OBaj BUIIM HUBO CE IO CBMM IIpaBLUMa
3aBplIaBa HENPOXOJAHUM IyKOTHHaMa. llenomM MOBpPIIMHOM je Moj APOOMHOM, a HCIOA
BUIJIEZA je M BeJMKa JpoOuHCcKa Kyna. Ca 1Ba OTBOpa Ha Pa3iMYMTHM BHCHHaAMa (yia3 H
BUIVIE) NehuHa je KIMMaIuMHAMHYHA, IITO Y YCJIOBMMA IUIAHMHCKE KJIMME M CEKyHJapHe
MHKPOUCITYIJIOCTH YCJIOBJbaBa MHTE3UBHO paclafame cTeHcke ocHose mnehune. Ca cBuM
MOP(QOJIONIKMM LieTMHaMa YKyIHa Jy>KHHA UCTpakeHUX paeioBa nehuHe je 100 m, nok je
BEepTHKAIHA pa3jivKa 10 TpaBIly yJja3a u Buriaeaa 23 m.

Mopdorenercka ocHoBa llehmne Ha BepekapckoM Bpeldy pelaTHBHO je
jemHoctaBHa. OBO je KJIacyHa Bpelicka ehnHa Hacrana y jako mopeMeheHUM 1 pa30OujeHnM
TPHjacKUM KpeumalliiMa, YHjH TPOLEC pacmajama jé WHTe3WBHPAH KIMMaJAWHAMHYKAM
CBOjcTBOM OOjekTa. Y ToM cMmuciry Mopdoiorija nehnHe je 3Ha4ajHO M3MEmEeHa MPOIecoM
pasapama nehmHCKHX 3um0Ba M oOpymiaBameM. Boma y KpajieM NeCIeJeHTHOM KaHaTy
BEPOBATHO j€ JICO0 CTAJIHO MOTOIJBEHOT HMBOA DepekapcKor Bpesa, ajli HEKOJIHKO MeTapa
W3HAJ HUBOA HCTHLama Bpesa. HuBo oBe Boje koneba, INTO je 3amMaXCHO TOKOM
BUILECTPYKHX roceTra nehunu.

Ciuka 4. ILnan u y3nysxuu npogui Ilehune na Bepekapckom Bpeiry. Odjammeme: 1-narud, oacek, 2-oyak,
3-purJie], 6;10K0BH U APOOHHA, 4-MPaBAall PeYHOT TOKA U BO/Ia y KaHATY.

Jlenennua (4). Y npeaeny llymspor kamena (1586 m) u3Haj W3BOPUIIIHE YEITCHKE
‘Hepekapcke peke, Ha ey o Kora ce Ipyka IpocTpaHa Kpallka IoBpIl npema bospapnma
u Jlyroj noivHH, jaBjba C€ KOHTAaKT TPHjaCKUX Kpeumaka M jypcke janjada3-pokKHauKe
tbopmarmje (Mojsilovi¢ S., Baklaji¢ D., 1984a). OBo je mpeneo ca BUIlIe MamHUX aJOTCHHUX
NOHOPHUIIA, Kao IITO je BOJAOTOK Ha u3BOpy bjene Bonme Ha IluckoBoj moseaHu, 3aTHM
noHopuuna Komapcka peka winu mnoHopHHMUIA Ha u3Bopy IluckaBuie. JyroszamagHo on
3apaBHHU [InuckoBe mospaHe Haja3u ce kpaha ciemna nosmHa Ha OE3UMEHOM IOTOKY KOjU
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yBupe y nehuny Jlenenuny. Ilpema oBuM omnnkama, Jlenenuna je nehuna nonopckor tuma
Koja 300r Behe KOHLEHTpanyje Jieaa y XiaJHujeM Jely FoAMHE HOCH OBaj Ha3MB.

3a Jlegenumy, xao moHOpPcKy nehmHy, 3aHMMJBMBO J1a je HacTaja MO YIPaBHO]
MyKOTHHH y OJHOCY Ha TMpaBalm JOTOKa Boje W ciiene noiwHe. OBO j€ ONpenesnio
YHOpEeTHIYKHY TpaBall TIaBHOT KaHajla y OJHOCY Ha AOTOK Boje W3 jyxHoT mpasma (Ci. 5).
[To mpaBIy HCTOK — 3amaj, CTBOPEH je KaHaJl Mo IMyKOTWHH ca eneMeHTnMma mama 250/80,
KOjU ce y KpajleM 3alaJHOM Jelly MPeKo oOpyIIeHMX OJIOKOBa 3aBpIIaBa ca IBE Marmbe
BOpaHMIIE KpyXHOT mpodmia y mwmaHy. Ox OBHX JBOpaHWIA OfBajajy ce Kpahwu
JIECIICJICHTHU KaHAJIM 10 BEPTUKAJIHUM ITyKOTHHAMA. 3a Kpajiby 3amajHy JBOPAHY 3alakeH
je omHOC HapacTama TaBaHHWIE OOpylIaBameM JApOOWHE Y BEpOBATHO OpEUOHITHOM
Kpeumwaky (Kao ¥ Ha npumepy XosoBe jame). Y OBOj ABOpaHM 0Opa3oBaHa je TaBaHHUIA
Bucune 11 m.

Ha ynasy ¢opmupana je mmpa noHopcka 30Ha ca ycMmepeHouthy moj3eMHOT Toka
npeMa ONMCAaHUM 3alaJHUM JBOpaHama. Y OBOM JIeJy jeé M HUCKHM HIPHUPOJHU MOCT Y
KpeumaKky KOjU je pe3ysiTaT BEepTHUKaJ HE CYKIECHje MOHOPCKE 30HE. Y HMCTOYHOM eIy
YHOpPEeTHIMYKOT KaHala jaBjba C€ jeJaH MamH CTPYKTYpHH BHIJIE[ HACTa0 y YCIOBHMa
OMMCKOT TOJNOXaja KaHaida mnoBpmuHH. llema mnehwna je wmsrpaleHa y MacuBHUM
Kpeumanuma. YKyIHa JyKHHa HCTpaKeHHWX KaHana Jlexenwie je 69 m, IOk je pasnuka
YIIa3HOT JieJla ¥ HajHWKET Jiella KOJI 3alagHuX ABopaHa 6,2 m.

VY Bpeme mocete Jlenenuim 26. 04. 2008. roguHe TOTOBO I1€0 TIOJ] TJIABHOT KaHaja
0uo je MoKpuBeH Haciarama Jiexa jneoseune 0,5-1 m, mTO je ca JIieIeHUM caluBUMa IO
3MJOBMMAa M JICACHUM CTAJIAKTUTUMa M CTAJarMUTHMAa Jaj0 IMPOLEHY OJ MPHOIMKHO
akymymupaux 40-50 m’ nema. CpemuHom okToGpa mcre rommme (16. 10. 2008.)
KOHCTAaTOBAHE Cy JBE XpIIe Jieja yKyIHa 3anpemuse 4,3 m’. Y okrobpy 2007. romuse, npu
NPBOM HCTpakuBamy Jlenenuie nexa yonmre Huje 6mno. OBo mokasyje na oBaj ofjexar
(YHKIMOHHMIIIE Ka0 CTaHA U MEPHOANYHA JISACHHUIA, IIITO 3aBUCH OJI BPEMEHCKHX MPHIHKA
KaJICHOapCcKe TOANHE, OMHOCHO KOJIMYMHA IETIOHOBAHOT Jiefa TOKoM 3ume. [Tomoxaj mehnne
y AeTpecuju cliene NOJIMHE, CTajlaH JOTOK BOJAE Koja ce y ycioBnMa XjanHohe yeawm H
XJaJHa TDIaHWHCKa KiauMa llemTepcke BHCHje pas3iio3W Cy IITO je OBAE HACTAao XJalaH
objekat oTHKa JIEACHUIIC CTATHYKOT THIIA.

Cauka 5. Ilnan u y3ay:xkHu npodui riaaHor kanana (a — 0) nehune Jlenennne. Objammeme: 1-oTcek,
NPpHOJINIKHO, 2-0710KOBH M CUTHA APOOUHA, 3-paBall peyHOT TOKA.

Cesepno of ITuckoBe moJbane, m3mel)y IIacTacTUX KPEUmAUYKNX y3BHIIeHa CTapu
kpcT (1597 m) u Ulynseu kamen (1586 m) Hanasm ce 3apaBaH, Tononnma Cjepa mospana. Y
BpTayaMa Ha OBOj 3apaBHU PETHUCTPOBAHE Cy TPH jaMe Koje Cy, 003MpoM aa HEMajy HapoIHE
Ha3uBe, m3/BojeHe kao Jame Ha Cjepa momanu (S, 6, 7) (Tab. 1). Ou objexkTn jamckor
THNIA HUCY WCTPAXWBAHM OCHM INTO je jemHa jama (W3mBojeHa mox Opojem  7)
PEKOTHOCIIMPAHa.

Y mopdonomxkom cmuciy Jama Ha Cjepa nosbanu (7) oaroBapa jaMmu THIa 6e3maHa
y BUJY CJI0XKEHOT, KOMIIO3UTHOT, BEPTHKAIHOT KaHalla KOju Ha MyOuHU ox 62 m (oa HHBOA
OTBOpa BpTaye), HA ,,jaMCKOM IHY, OUBEpryje y JBa OOYHA, JECICICHTHA U IapaleiiHa
MpaBla, MOKPHBEHA OJOKOBUMa WM ApOoOMHOM. [JIaBHU jaMCKHM KaHAI je BPJO CJIOKEHA
MopGoIoNIKa IEeNMHA Ca OJHOCHMAa [BOPAHCKHX JICIOBA M HM3BECHHX MAmbHX CYKCHa,
OOYHMX TPOIIUpPEHA MO MyKOTHHAMAa W OJHOCMMAa CyOBEPTHKAIHOr Harmba IpPBOT Jeja
jame. ITo HarnOy my0Jber QUBEPreHTHOT MpaBla YKyIHa IyOuHA jame je 72 m.

[Ipema mopdomoruju oBa jama je BEpOBaTHO caMmo J1e0 HEeKor Beher W CIIoKeHHjer
JaMCKOT cHcTeMa KOjH je y TpeleNy IUBEpreHNrje jaMCKIX KaHasla 3a4elJbeH 00ypBaHUM
O6mokoBMMa M APOOMHOM. Jama je HacTama y BpPTayH, II0 MyKOTHHH KOja Ha yla3zy uMa
MEpHUIMjaHCKH IIpaBall, AOK ce IMpeMa IHYy YyKpIITa ca MyKOTHHOM mpaBia NE-SW.
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lenerckn jama je (GYHKIMOHMCAIAa Kao CJOXCHH arcopOIMOHO-KOPO3WBHUA CHUCTEM
TUTAHUHCKOT KapcTa.

3amagao moxgHO 3apaBHU Cjepa MoJbaHE W MTOMEHYTHX KPEUmadyKWX BpPXOBa Ha
hoj u 3apaBmeHo] ynoimnHu Kinncypa xoncratoBane cy jame Iehuna y Kaucypu (8) u
Ilehuna 6e3 aua (9). OBe jaMe HUCY UCTPAKUBAHE.

I'pyna o6jexara Be3aHa 3a noHupame Bopomrune

Pexa Bopowruia Hacraje ox Hepekapckor Bpena U y OBOM H3BOPHIIHOM €Ty
Ha3uBa ce M Depekapcka peka. 3a mpereo Depekapcke HOJMHE KapaKTEpUCTHYaH je
CTPYKTYPHH OJHOC TPHMjaCKMX Kpeumaka M jypcke naMjada3-poskHauke (opmarmje
(Mojsilovi¢ S. i sar., 1979; Mojsilovi¢ S., Baklaji¢ D., 1984b), unja je nmocneauna, usmehy
OCTaJIOr U OjaBe BHIIE Bpeia Ay ose nonuHe. He ynasehu y neraspe, BaxkHo je pehu na je
Bopomrruna jemna ox HajBehux nonopuuna y CpOuju Koja ayK BHIIE ITOHOpa HOHHPE y
[Temrepckom mosby. Panmje omHOocH moHmMpama bopomThile W yOIIITH XHIPOTEOJONIKH
omHocu Ilemrapa, nerasbHO cy ucTpaxuBanu (Mwrentujesuh M., Jlykosuh C, 1974;
Petrovi¢ J., 1976; Byposuh II., Jbemeuh M., 1994). ToxoM HamHMX HCTPAKUBAHA
3amaxkeHu cy nojenwHu cneneonomku objektn (Ilehwmna y I'opurm, Besumena nehuna u
Jy6oka mehwHa) umjum HacTaHaK je IUPEKTHO WIM WHAWPEKTHO YCIOBJBCH ITOHHUPARHEM
Bopomrtime. OBH 00jeKTH HHCY JA€TajbHO WCTPaKWBaHH, ajld BPEeOW IMOMEHYTH HEKa O
TEPEHCKUX 3alaxama.

Mehuna y l'opunm (10) panuje je nerasbHo uctpaxusana (Petrovi¢ J., 1976). Ha
OBOM TIpHMepy je ¢popMupaHa Kpahu TYHEJICKH, XHIPOJIOLIKH aKTUBHH cucteM bopomruie
y ocamibeHOM XxyMmy ['opuua y IlemrepckoM mosby, MO 4eMy je MojaBa OBOI' HOA3EMHOT
crcTeMa aHOMalMja. 3allTo Ce peKa YCeKia IOA3EMHO Y OCaMJbEHOM KPEUHhauyKOM XyMy
MaKO HEMOCPETHO OKOJIO MMa HIKe 3eMJbHINTe mojsa? OAroBop Ha OBO HHUTame aaje J.
ITerpoBuh (1976) koju m3HOCH Te3y Jia je peka MCKOpHCTHiIA Heke Beh mocrojehe kparike
IIyIUbMHE (CTapWja TeHepalyja KpallKuX IIyIJbMHA) WJIM Ja Ce peKa EMUTeHETCKH
MOA3EMHO YCEKJIa y IpyradujuM MOp(OreHeTCKUM OfHOCHMa OBor Jiena [lemrepekor nmosba.
BaxHO je momMeHyTH Oa ce OBAe W3HOCH HAEja O CTapHjUM TeHepamdjaMa KpaIiKuX
IIYIJBMHA KOja Ce HEIITO KACHHje apupMHIIE Mpeko Apyrux mcrpaxmBauda (Sustarsic F.,
1994a i 1994b; Zlokolica — Mandi¢ M., Mandi¢ M., 1997).

Besumena nehuna (11) je cTpykrypHa mynjpuHa ayxuHe 10 m, y KpedmauykoM
OJICEKY, OJTHOCHO Kpaji-eM 3alaJHOM HOHOpcKoM oOiyky bopormrune ucron Kpeumadkor
xyma Maja Oynap (1347 m). [Iehuna je BepoBatHo crapu noHop bopourrune. M3nax oncexa
OBOT NIOHOPCKOT 00JIyKa Ha naauHu Maja OyHapa, peructpoBana je jama Tononnma lyboka
nehuna (12). Yna3 y oBy jamy je y Buay IpoctpaHe OyHapacTe M acUMETpHYHE BpTaye
npeunuka 35 m. JIHO BpTade 1Mo BepTUKAIM o1 15 m mpenasu y mpocTpaHy KOCy MIYTJbUHY
nyxuae 20-30 m. VMcrmon ymasHe BepTHKale je CHIapcKa Kyma BHCHHE 70 5 m. Y Bpeme
uctpaxkuBama 01. 05. 2008. rogure y jamu je 6uio cHera U Jieaa.

IIpema monosxajy m3Hax moHopckor obmyka Bopomrrune jema Jlyboka mehuna je
BEPOBATHO CAJIOMHA HacTaje OOpyIIaBambeM TaBaHUIE HEKE MPOCTPaHE MOA3EMHE HIyIJbUHE
y OKBHPY IIOMEHYTOT IOHOPCKOT' CHCTEMA.

J. Ilerposuh (1976) nomume nox HazusoM ,,Jlehune y Jonuhuma™ rpymy oGjexara
ol Kojux je HajBeha y Buay crymmeBuTo nopehanux orsopa y 6pay I'maBunm ,ucrnon cena
Jonuha“. Tlocebno u3nBaja Benuky nehmny ca Bume ynasza. [IpemMa npuiioskeHOM omucy
KOl MoHOpcKor obnyka Bopomrtune Bpino moryhe na besnmena nehuna (11) oarosapa
HajHW)KEM OTBOpPY OBOT cHcTeMa. Hammm wucTpakuMBameM HHje KOHCTaTOBaH BHIIH
nehnHCKH OTBOp ca [BOpAaHOM  KOjy TIOMHE-€ OBaj HCTpakWBad, MmMTO Oymyhum
UCTpaXHBambHUMa Tpeba AeTaJbHO IPOBEPUTH.
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I'pyna o0jexaTta kox ceja Yrao

[Ipeneo cTpykTypHE yAOIHHE KO cela YTrao OJUIHKYje ce OpOjHHM KpeUHhadKhuM
XyMoBHMa m3Mel)y oBe TJIlaBHE YIONWHE, TAE JIeXKH CEJI0, W BHIIE IONPEYHUX,
MOJIMTEHETCKUX YIOJIMHA 3allaJHO W MCTOYHO Of ’e. V3pasutu mpumMepr OBHUX HOMPEIHUX
ymonmHa cy Kox 3aceoka lloseuma wim m3mely xyma Maja Gynap (1347 m) u INosprmuxmx
O6pma (1402 m). YmpaBo y oBe 1IBe YAONHMHE HCTpaXXeHa Cy TPH O00jeKTa CIOXKECHHX
Mop¢oreHerckux omnnka. To cy jame Maja Xajmer, Maja Boress u IlInera Bopec (Crexna
nehuna). [lopen oBux y npeneny Yria uma jomr ofjexara 3a Koje CMO 4yJIM aJld UX HUCMO
pexornociupany. TakBu ob6jektu cy nehuna lllnena Jbyknypec (kox CnaxoBor craHa),
,,JIOTOBCKa jama“ (M3HaI IIymMe KOJ ceia Yrao) u JBe Mame nehuHe y yAOIWHH Tie je
3aceok [Tospuna.

Cauxa 6. ILlnan u y3ny:xau npoduia jame Maja Xajmer. O0jammeme: 1-narud, oacex, 2-jaMcKu yJia3, ollakK,
3-610x0BH U APOOHHA, 4-MACHBHH KPeYbaK.

Maja Xajmwer (13) je cmoxeHnm o0jekaT jaMCKOT THIIA Y BHIAY jeJHE MPOCTpaHe
JIBOpaHe TOA HAaruOOM Yy KOjy ce yia3d 1o KpaheMm CTpyKTYpHOM H BEPTHKATHOM KaHAITY
nyxune 7 m (Ci. 6). Jama je Ha jy)KHO] NaJiHU Kpeumadkor xyma besbesa rinasa (1394 m),
oko 50 m wm3Hax ckpamheHor nHa [losbmuke ynonuue. Ilpema monoxajy Ha naauHH
KpEUhayKoI' XyMa BEpOBAaTHO OJroBapa HEKOj CTapHjoj I€HEpaljH KpalIKUX MIyIJbUHA
HacTaJluX y JApyraunjum mopgorenerckum ycioBuma. Koj ynasza y jamy youaBa pacenqHa
IYKOTHHA II0 KOjOj je ,,0TBOPEH™ yia3, JOK BeJMKa JBOpaHa OJAroBapa CTPYKTYpHO —
€pO3MOHO] INYIJBMHHU KOja y HAjHIKHM [JEJIOBHMa Mpeia3sd y CTPYKTypHE ITyKOTHHCKE
IIYIUBMHE W jeaH MamM KaHa KOjH je 300T AMMEeH3Hja HempoXoJaH. Y OBUM OKBHpHMa
YKyIIHa Ay’>KHHA OBOT o0jekTa je 38 m, Hok My je xybmHa 16,7 m. 3a oBy jamy y nuTeparypu
ce cpehe u HasmB ,,llImena Xajmer*.

Cauka 7. Ilnan, y3ay:xkau npodua u nonpeynu npopui (a — 6) jame Maja Boress. O0jammeme: 1-Haruo,
0/ICeK, 2-jaMCKH yJ1a3, 0JaK, 3-0,10KOBU M APOOUHA, 4-MACHBHH KPe4bhaK.

Maja Borems (14) je jama Koja ce Hajla3u HENOCPEAHO jyroMCTO4HO oj Maja
XameT, Ha KOHTaKTy qHa [losbuuke ynoJduHe U Kpeumaukor xyma Mamu Bpx (1344 m). Oso
je jemHOCTaBaH 00jeKaT jaMCKOT THIA y BHIy MPOCTpaHe OyHapacTe Aempecuje AyOWHe u
MpeYHrKa OKO 15 m, o Koje ce MCTOYHO 1Mo Harudy cumapa oJBaja MPOCTPaHH U CTPMHU
JIECIIEICHTHU KaHaJ KOjH je Ha Kpajy 3aTpnaH O6jokoBuMa. Ilo HaruOy oBor KaHama yKymHa
nybouna jame je 37,3 m, 10K joj je myxuHa 52,3 m. JIy)x Kocor KaHaia yodaBa ce MyKOTHHA
Haruba 58°, omHOCcHO mpaBma NW — SE, mTo je carilacHO ca mpaBleM IpyXkama YIOJuHE
[Mospumia, MO YeMy ce M3BJIAYHM aHAJOTHja J1a je OBa YAOJIHMHA CTPYKTYPHOT MOpEKJa, IMITO Ce
Takohe mMoKnama ca W3BOJCHUM JIOTUTYAMHAIHAM PACeIOM IO MpPAaBIy OBE YIOJIHHE
(Mojsilovi¢ S. i cap., 1979).

Hnena Bopec (15) nanasu ce y ynonunu usmehy xyma Maja OyHap u [Tosprakux
Opna, ceBepHo o1 Bojcenosor Oynapa (Ta6. 1). [llnena Bopec niu CHexHa jama je cliokeHa
CTPYKTYpHA IIyIJbUHA jAMCKUX OJUIMKA HACTAJIA Y 30HU CAJIOMHHX JCTIPECHja Y KPCUhaKY.
Ha jenHoj acuMeTpudHOj eNpeCcHjH MOl HATHOOM Yy jYyTOMCTOYHO) CTPAaHH HaJIa3e ce jaMCKU
yIIa3| MCIIOJ KOjUX je MPOCTpaHa jaMcKa JBOopaHa mupuHe 14 m u xyxuHe 35 m, OJHOCHO
BHCHHE 110 7 m. Y OBy JBOpaHy C€ CWJIa3W NMPEBUCHHHUM CITyCTOM BUCHHE 8,5 m, mTo ca
ITyOMHOM yia3He IemnpecHje W KOCHHOM JBOpaHe Jaje yKynHy AyOumHy jame ox 22,6 m.
JyromcrouHo, 8§ m ox MBHUIIE yna3He JeTpecHje HaIa3! Ce jOII jeHa AeTpecHja y KpeumaKy
10 MYKOTHHHU KOja M3TJe/la ca jaMCKOM JIBOpPAHOM KOMYHHIIMpa IT0 mpaBiy aBa onaka (Cir.
8). Ha oBumM ocHoBama, IlInene Bopec je ciokeHa cTpyKTypHa LIyIUbUHA Y MAacCHBHUM JI0
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0aHKOBHUTHM, jako mopeMmeheHHM Kpeumanuma, Koja (YHKIMOHHMIIE Kao arcopHLUOHH
CHCTEM IOBPLIMHCKHX BOJA.

VY jamu ce GopMmupajy U IEPHOANTHO 3aprKaBajy 3Ha4dajHE HAciare jJeaa M CHera,
0 YeMy WMa OJUIMKE CTAaTHYKe JIeJCHHIIE, OJHOCHO Bpi0 XjamHor objekra. OBo cy
NOTBpAMWIA HCTpakuBawa y okrtoOpy 2008. rommue ca m3mepeHux 3°C rtemmeparype
Ba3ayxa y jaMmH, IIpH OBOj CIOJballlb0j TemnepaTypu oxa 17 °C.

Canka 8. Ilnan m y3ay:xuu npodua jame Ilnena Gopec. O0jammeme: 1-Harud, ojcexk, HUBO jaMcKe
JBOpaHe, 2-jaMCKH yJia3, OIIaK, 3-0,I0KOBH U JpoduHa, 4-j1e[ u cHer (Ipodui), S-MaCHBHH Kpe4ibak.

Cneneosiomkn o0jextu usmely cena Jlonuha u bosbapa

[Ipeneo n3mely Jonunha n boseapa oarosapa Haj3anagHujeM Jely Kpallke MOBPIIN
jyrozanamHor oboxa Ilemrepckor mospa Ha ageny rue ce ozaBaja ckpamhenu neo [lyre
nonmuHe. OBO je mpeneo TAe MOCTENeHO M30CTajy IUIACTACTH KPEeUmadyKH XyMOBH, a II€0
Ipefeo je y BHUAY KpedumadKe 3apaBHH WHTE3WBHO [IHCENHPAaHE HIDKAM KpPEURadKuM
TIIaBuIlaMa ¥ OyOokuM BprTadama. Ha oBoM monpydjy permcrpoBaHo je dak 14 objexara,
HCKJPYYMBO jaMCKOT THIIA, IITO yKa3zyje Ha MPUMAapHO BEPTHKAIHY YCMEPEHOCT KpPAaIIKOT
nporeca. Ox oBor O6poja objekaTa caMo Ha TPH Cy BpIIEHA J€TaJbHA CIeIeoMOp(oIIonIKa
nctpaxuBama ([lehnna 6e3 gua, Jama bezman u bezgan KahyHnoBa paBaH), 10k cy ocTanu
PEKOTHOCIIMpAaHU WJIM caMo peructpoBaHu. To cy, moueB ox Jonuha mpema bospapuma,
PammroBa nehuna, Kamepuna nehuna, Jama Ha Bepery, hupkosa jama, ['pyjeBaua, Mana
I'pyjeBaua, besnana, besnan y Kamemwaue, ['oBeha nehmna, YaBwaua n besumena jama.
[Ipema nososkajy oBOT IpOCTOpa y Mpelelly XUIPOreHeTCKOor cucteMa noHopu bopomruie
— banosuha knucypa, cmarpa ce aa objexru musmelhy lonuha u Bossapa npunanajy oBom
npenaxxHoM cuctemy (Petrovié, 1976).

Kon cema J[lommha w3nam kxyhe TypkoBuha perucrpoBaHa cy TpH o00jeKTa,
HETIOCPEHO Ha MBHIM TMOMHIbaHe NoBpim. JleTasbHO je ucTpaxkuBaHa jama llehmna 6e3
IHa, JOK je PammroBa mehmHa kKao MPHPOAHU KpEeUmadkd MOCT caMo obuheHa, a jama
Kamepuna nehuna norupana.

Canka 9. Y3nyxuau npodua jame Ilehuna 6e3 ana.

IMehuna 6e3 qHa (16), Hama3u ce Ha 3apaBHU HemocpeaHo u3Han kyhe TypkoBuha.
Oga jama ce BepOBAaTHO MOMHIHE IO Ha3uBOM Jama besnana, guju ommc naje J. Ilerposuh
(1976), xana je jama mcrimTana 10 ayomHe ox 23 m. Hammm uctpakuBameM yTBphEeHO je na
oBaj oOjekaT oAroBapa jaMH THIA 3BeKape AyOMHE 52 m, OJHOCHO AY)KHHE HCTPaXKCHUX
kaHana ox 112,5 m. Jama ce cactoju U3 jeTHOT jeJHOCTAaBHOT BEPTHKAJIHOT KaHaJla AY>KUHE
40 m, KOjuUM ce cuJIa3u Ha BPX CHIIApCKe KyIle BUCHHE 7 M Yy MPOCTPAHOj jaMCKOj JBOPaHH
npeunnka 30 m, no mpasuy W-E. OBa nBopaHa je MMIpecMBHA IOA3€MHa IIyIJbUHA Ca
3HAYajHUM HacjaraMma CUre y BUAY CTalakThra ¥ cryboBa. Cumapcka Kyrna je NOKpHBEHa
Je0enM CIlIojeM pasJIMuUTor OTNaja, 10 YeMy je OBaj 00jeKaT M3y3eTHO JeBacTHUpaH. Y
3amaiHoOM 3ujy Hajlas3u ce jenaH kpahu pecueeHTHH OOYHM KaHal YMjH HajHWXKH Jeo je 52
m HCIIOJ HUBOA yjia3a y jaMy, IITO je HajayOJba Tadyka OBOT 00jekTa. Y MOp(OreHeTCKOM
cmucny jama Ilehmna 6e3 mHa BepoBaTHO oxaroBapa OO0jeKTy CaJIOMHOT THIIA HACTajIoT
oOpymraBameM 10 MPOCTPAHOj MOA3EMHO] IIYIUBMHH, IITO j€ MHOTO M3PaXKCHH]E 3aIaXeHO
u Ha jamu be3nan Kahynosa pasan.

PammuroBa nehuna (17) je mpupoaHy KaMeHH MOCT HacTao n3Mel)y 1Be BEpOBATHO
casomHe Bpraue. Ha oBoM 00jexTy cy m3ocrana JeTajbHHja UCTpaKUBama, au cynehu mo
M3HETUM OJIMKaMa, OBaj KAMEHU MOCT je I0Ka3aTesb 3HauajHe KapcTU(UKALUje Y Mpeaeiy
obozHor sena nospun npema [lemrepckom nosby y 3aceoky Maxana cena Jonuhu. Jama
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Kamepuna nehuna (18) ja camo nouupana. [Ipema o3Hanmu Ha ynasy u3riieaa na je
ucTpaxkuBaHa oJ1 ctpaHe creneosomkor kryba ACAK u3 beorpana.

Jama mna 'DBepery, Jama bBesman u ThupkoBa jama oaromapajy IUIHTKUM
aTliCOPIIMOHUM M KOPO3MBHHM jaMaMma yCJIOBa M OJHOCA ITaJ€OHUBAIHOT Kapcrta [lemTepa.
OBe jaMe ce Haia3e Ha KpalIkoj MOBPINK y IpeAeny mactactor xyma bepera (1304 m)
M3HAJl 3aCE€0Ka Ha3MBa, Kao U ueso ceno Jommh.

Jama na Bepery (19) Hanaszu ce Ha WBUIM Kpalllke MOBPIIH, W3HaN kyhe Kywua.
OBo je objexar y BHAY jeJHOCTaBHOT €pO3MOHOT JECIEJCHTHOT KaHala BHCHHE 3-4 m U
mmpune 0,5-1,5 m, oqHocHo nyxuHe 15 m u ykynue nyousne 10 m. Jama Be3nan (20) je na
Bepery HewTo jyxHHUje 01 MPeTX0JHO omnucaHor objekra. OBO je CTPYKTypHa BepTHKaJIHA
LIyIJbMHA HacTalla Ha IMyKOTHHU ca eneMeHTHMa nana 41/0, koja ce mocie BepTHKale Of
15,7 m 3aBpiIaBa U3Ay>KEHOM jaMCKUM JTHOM 3allyleHUM APOOMHOM AyxuHe 15 m. Jamckn
yJia3 IUpHHE 7 M U AyKUHE, 110 IpaBIly ceBep — jyr, oa 12 m, Hana3u ce Ha OOYHO] CTpaHH
clokeHe Bory0e Bpraue, 10 4eMy je OBO IPHMEp FeHEeTCKe aHoMallije pa3Boja jaMe W3BaH
amcopOroHor cuctema Bprade. OBo ce jeanHO MOke 00jaCHUTH OJHOCHMA HHUBAIIMOHOT W
MOKPUBEHOT KapcTa. Y YCJIOBHMa 3aTBOPCHOCTH aIlCOPNIMOHMX CHCTEMa BpTada
L[PBEHHUIIOM KOPO3MBHUM JEIOBAEKEM CHEXHHUIIE IyX CTPYKTYpHE LIYIUbMHE HAcTala je
Jama besmana ycioBa W omHOCa ceKyHIapHOT pa3Boja Ha Beh mocrojeho] MOBPUIMHCKO]
kpamkoj mMopdonoruju. RupkoBa jama (21) je masbe jy)XKHHje Ha KpAIIKOj TOBPIIN O
MPEeTXOAHO ommcaHmx objekara. OBaj Mamm oOjeKkaT cacToOju ce OX jeTHOCTaBHOT,
MOJYKPY’KHOT JIeCEICHTHOI' KaHaja mupuHe 1-1,3 m u ayxuHe 8§ m Koju je 3arpnan
KpeumhaukoM poduHoM. HupkoBa jama je BepoBaTHO Jieo HEKor Beher jamckor oQjexra y
yJa3HOM JIelly 3aTBOPEHOI OJIOKOBHMMa M JAPOOMHOM. Y T'€HETCKOM IOIJIey BEpOBATHO
0JIroBapa arcopIiuMoOHOM CHCTEMY YCJIOBa ajlecoHHBAIHOT Kapcra [lemrepa.

Cauxka 10. ILnan u y3ay:xau npodui jame Beznan.

VY mnpeneny cena Bosbapa perucrpoBaHo je Buule jama, kao mro cy: I'pyjeBaua
(23), Mana I'pyjeBaua (24), Be3nana (25) u Be3nan y Kamemaue (26), kojc HHCY
uctpaxkusane. J. [lerpoeuh (1976) naje meraspan ommc jame ['pyjeBade u jemHe jame moj
HasuBoM Jama y bospapmma. Koja je oBo Tauno jama mahe BepoBaTHO Oyayha nerasbHa
HCTpakWBama MpeMa MPHIOKEHOM OMHCY. Y OJHOCY Ha MMOMEHYTE jaMe HEUITO JeTaJbHUje
je uctpaxxuBana jama be3zgan Kahynosa paBan.

Be3nan KahynoBa paBan (22) Hasa3u ce Ha 00YHO] CTpaHW BeIpacTe BpTaye y
npeneny KahyHoBe paBHE mcTouHO of cema bosbapa. OBo je jama omnmka 3Bekape ca
MMITO3aHTHOM JIBOPAHOM TIOJT Harubom ayxuHe 85 m, mupure 55 m u Bucune 25 m (Cin.11
n 12). Y oBy naBOpaHy ce cwila3u jeHOCTABHUM CTPYKTYPHUM, BEPTUKAIHUM KaHAJIOM
nyxune 45,5 m, xoju o HaruOy JIBOpaHe Jaje YKyNmHy nyOuHy jame ox 73,5 m, JOK je
yKyIHa Ay>KMHa 0BOT 00jeKTa 1o neHrpaitHom npodury oxo 130 m. Mcnon jamckor xaHaia
je acuMeTpuyYHa CHUIapcka Kymna, npema HaruOy nsopaHe BucuHe 20 m, oa koje ce y
CPeAMIIBUM JEJIOBMMa JIBOPaHE HAcTaBjba I0jac OOpyIICHHMX OJIOKOBA Ha KOjuUMa je
ncranoxxena nehuHcka cura. OBae Cy 3acTYIJbEHH MMIIO3aHTHH CTaJarMHUTH O]l KOjUX
HajBehu nMa y ocHoBH 3 m, a BucuHY oa 10 m. JegHa rpymna cTajiarMuTa Hajla3w ce U y
HCTOYHOM IIOJHOX]Y CHIIapcke Kyme. VICTamoXeHOCT cHre MpeKo KIACTHYHHMX Hacjara
yKa3yje Ha OJHOCE F-EHOT JeTIOHOBaka IOCIIE TIPOIieca calaMamba.

Canka 11. Ilnax jame Be3nan Kahynosa paBan. Ogjamumeme: 1-Harud, jaMcku yJia3, 2-0,10K0BH, JPOOUHA U
3eMJba, 3-(a) cTAJarMuTH, (0) cMra Ha oAy (TIOJHU CAJIMB).

Cuanxka 12. Y3ny:xuu npopuna jame besnan Kahynosa pasan.
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VY npeneny bossapa u [lyre nonune ocum beznana Kahynoa paBan ca 3HauajHumM
onHOcMMa oOpymiaBama cpehy ce M Jpyre OBakBe MMIPECHBHE II0jaBE Yy OKBHPY
nmoBpmMHCKOT pesbeda. Tako ce 3amamHo ox KahyHose paBHu kon bosbapa Hamasm
MPOCTpaHa caloMHa BpTada TomoHuMa Jlemenuna, npednuka oko 500 m u ayoune 90 m.
Ogo je BepoBatHO jenHa of HajBehux Bpraua y Cpb6mju. W3nag Jlyre nonnue Ha I'nibeBn
Haa3u ce OyHapacTa caJloMHa BpTada TormoHuMa [ myBapa mpedyHuka oko 150 m u qyOunHe
50 m (ma Opmy I'myxape 1313 m). Ilomno I'myBape y Jlyroj moiwHH perncTpoBaH je
MIPOCTPAaHU cajioM y BUIy OyHapacte nenpecuje npednnka 30 m u qyoune 15-20 m. Cu
OBH 00JHIM caJoMHOT pesbeda y mpeneny bospapa u [lyre nonuue ykasyjy Ha 3HadajHY
3aCTYIUbEHOCT BEJIMKUX MOJ3EMHUX IIYIIJBMHA Y OBOM IIPEAENY, yJI0Ba M 0JTHOCA MHTE3UBHE
KapcTuduKanyje, mro Tek OyayhHuM ucTpaxuBambuMa Tpeba pemaBaTi JeTajbHHje.

3ananno on bospapa mpema banosuhnma caznanu cMmo ga nocroju jama I'oBeha
nehuna (27) va osehoj crpanu. J. Ilerposuh (1976) omucyje Jamy llanuntpy Ha 'oBehoj
crpanu. lanu cy y nuramy ucTH 00jekTH Tpeba mpoBeputn OyayhuMm HCTpaxuBamuMa.
Takolhe, Tokom ucTpaxkuBama [lemrepa caznamm cMo na ce ko Bpxa Kunnaaapa (1616 m)
(jyromcrouno 300-400 m) nanazu Jama YaBmwaua (28), nok ce y Knmmcypu oko 150 m neBo
on myTa koju Boau ox Iloseune Hanasu bezumena jama (30).

CreseoJiomiku 00jekTn Ha ['nbeBU

HammM ucrpaxuBambuma npeneo IulanuHe ['nmipaBe Omo je mano oOyxsaheH.
PerucrpoBano je 7-8 oQjekara, o KOjUX Cy caMoO JBa PEKOTHOCLHMpaHA, JOK CY OCTaJH
KOHCTAaTOBaHH WJIM C€ O HhHMMa 3Ha Ha OCHOBY MH(popManuja Memtana. Pekornocuupanu cy
Besnan na Jlonyxxunom 6pny u besnan y Mesrpaju.

Be3nan na Jlomy:xunom o6pay (30) Hanasu ce Ha ['wibeBu nmoauo O6pna ben (1444
m). Hemmocpenro kox jamckor ynasa je rpo6 u ciomer obenexje Mimm — Ilerpu CtujoBuhy
(1825-1861). OBo je jeqHOCTaBaH CHENECONOMKH 00jeKT y BHIy Kpaher BepTHKaIHOT KaHajia
Koju Ha nayomHu ox 7-10 m mpenasum y mamy naBopanHy ayxuHe 10 m. OBa aBopaHa
CeBEepO3amagHo MIpela3u y CTPYKTypHY IIYIUBHHY, JOK CE€ y CPEeIWIIBeM eIy OJBaja
acIeIeHTHU KaHau amwkuHe 5 m. [IpemMa oBUM MOp(OIOMKIM 00eekjuMa OBO je IUTUTAaK
o0jekaT CTpyKTypHO — EpO3MBHHX OJJTHKA YCJIOBA MAJeOHUBAMOHOT KapcTa [lemrepa.

Besnan y Mesrpaju (31) Hanasu ce Ha MecTy Mesrpaja Ha 3apaBIEHOM JIHY
npoctpane Bprade. OBO je ClOXKEHa jama ca JjBa BEpTHKalHa KaHajda u3Mely kojux je
KaMEHHU MOCT. Y yHYTpalIlOCTH OBU KaHAJH C€ CHajajy y jeMHCTBEHH CTYIEEBUTH KaHaI
yuje AHO je y Bpeme obOmiacka (28. 04. 2008.) 6uno moxpuBeHo NeOenUM ClIOjeM Jiena.
[Ipouewmena nybuna ose jame je 40 m. Y KIMMaTCKOM CMHCIIy BEpPOBATHO (hyHKLMOHHIIE
Kao NepHOINYHA CTATHYKA JIe[ICHHIIA.

Ha Opny I'myBapa wim I'myxapa (1313 m) uzHan Jlyre noimHe perncTpoBaHa je
jama besgan y Kpanex (32) moxk cy Ha Jemenaky (1350 m) cesepHo ox I'imyxape
koHcTaToBaHe jame be3mnan IMMoranan (33) m be3nan YaBmwaua (34). Y oBom mpeaeny
TOKOM TEPEHCKHUX MCTpakuBama Io0mnmM cMo nHpopMmandjy o jamama be3gan Ha Bennkom
opay (35) u Be3snan Ha ThoBcke uykape (36), anmu mpenn3HUje JOKaMje OBUX objekara
HHCY HaM IO3HarTe.

V arapy cena Ty3ume Ha MecTy 3eban ceBepHo ox Ilemrepckor moJsba, 0HOCHO Ha
JHY jeJHE IUIMTKE CTYNHEBUTE YAOJIMHE Y EIyBHjaIHUM HaciaramMa je KOHCTaTOBaHa
OyHapacTa jaenpecuja mpedHuka 7,6-6,2 m u ayoune 11 m. OBo je THNMYHA W3HCHATHA
NpoBajia, Kako je TO KapaKTepUCTHYHO y KapcTy, 3aTO je M OBa I0jaBa M3/BOjeHa Kao
IIpoBana y Tysumwy (37). EnyBujym nebspune npexo 10 m u3HeHana ce Cyjbao y U3BECHY
00YHYy IIYIUBMHY y MAacHBHOM KpEUmaKy I0 YeMy Ce OBO CEKyHAapHa Kpallka MOjaBa.
IIpoBana y Ty3umy ce ogurpana kpajem 3ume 2008. rogume.
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O0jextu y oxkosunu Ilemrepa

TOKOM TepeHCKHX UCTpakKWBamba y3TPEeTHO Cy PEKOTHOCIUPAHH MIIM NCTPaKNBAaHU
nmojenuHn oOjexTH y mmpeM oboxy Ilemrepa. To cy Mana nehuna y artapy cema Pacho,
JaromeBa nehnna y hamosuha knucypu u Cmonyhka nmehuna xop 3aceoka Cmanyha.

Mana nehuna (38) nHamasu ce Ha 3 m p.B. W3HaA Kopurta lleTaHOBCKE peke y
n3BopuinTy Bame, ogHOCHO ceBepHO on Ilemrepckor mossa y arapy cena PacHo. OBo je
PEaTHBHO MaJIM CIIEJICOJIONIKH 00jeKaT ciokeHe Mopdoioruje. YIa3HH 10 Ce CacToju Of
cUCTeMa BUILIE CTPYKTYPHO-EPO3HMBHMX jaMCKO-TIEhMHCKHMX yjia3a M KaHajla 3aTBOPEHHX
IpoOMHOM M OJOKOBMMa Ha KOjUMa C€ YKpIUTajy MyKoTHHE mpaBua 45° u 90°. Jexnum
JaMCKHM yJ1a30M, I10 BPJIO YCKOM KaHaIy MOXKE ce CHhH y CTYIHEBUTH JECLEICHTHU KaHal
KOjU HHUje MCTpakeH 10 Kpaja. [Ipema monokajy Ha JOJMHCKO] cTpaHu moryhe na je osa
nehuHa Hacrana y okBupy oHOca (hIyBHO-KapcTa.

Jaromesa nehuna (39) je Ha necHOj JMONMHCKO] cTpaHu DaoBuha KiamMcype OKo
100 m m3Hax KopuTa peke buctpuie Ha neny rae MovYnme BEIMKH JIAaKaT OBE PEKe, OJHOCHO
oxo 700 m HM3BOMHO oA MOIHOX]ja Buceher ymrha Jlyre monmne mu3Haj kiucype buctpure.
3a nehuHy, BUCOKO Ha JOJHMHCKO] CTpaHH, OABaja ce y KOpPHTY buctpuie rae ce jaBipajy
MTOHOPH OBE peke Mo u3ayxama. Y Bpeme oOmiacka kimcype u nehune (29. 04. 2008.) Ha
OBOM MECTY peKa je MOTIYHO MOoHupasia 0e3 HU3BOAHOT oTHIama. [lehnHa HOocH Ha3WB MO
YEeTHUYKOM KOMaHAaHTY Jarolry Koju je ca TpyIoM 4eTHHKa HacTpaaao y OBOj mehuHu.

Jaromesa nehuHa je penaTHBHO jeIHOCTaBHA CyBa BpelcKa IehnHa Ha JOJIMHCKO]
CTpaHM ca 3HAYajHUM HacliaramMa CHre Koja Ha Kpajy W 3aTBapa riiaBHU nehuHcku kaHai y
Buly BesMKor OouHo canuBa. [Iehuna ce cacroju n3 M3BECHO acLEAEHTHOI KOMIO3MTHOT
KaHaia mupuHe 4-8 m u BUCHHE 1-5 m, ogHOCHO mporewhene nyxune 40-50 m. [Nehuna je
NepCIEeKTHBHA 3a Jajbe HMCTPaXKHBamke Ha MECTy CY)Xema OOYHOI canuBa Kora Tpeba
pa3butu (omTeMoBaTH) Aa OU ce ynuio y HactaBak nehune.

Cmoayhka nmehuna (40) ce namasm y artapy cena llpkBune, 3aceox Cmanyha.
[lehnucku yna3 je Ha mecHOj noimHCKO] cTpann Cmamyhke peke (cnuB Pamke) oxo 20 m
p.B. M3HAI pedHOr KopHTa. Mcmon mehwHe y pedHOM KOPHUTY jaBJba C€ 30HA YHTE3WBHOT
TPaBUTAIMOHOT HWCTHUIAha W3 allyBHjyMa, BEPOBATHO Yy OKBHPY JIOKATHOT TOHHUpama
ITOMEHYTE peKe.

Cmonyhka mnehumHa je paHHMje apXeoJOIIKM U MAJICOHTOJIOUIKH JIE€TaJbHO
uctpaxkuBana (Kanyheposuh 3., 1985; Tumutpujesuh B., 1997 u ap.). Ilechuna ce cacroju
0J1 jeTHOT jeIHOCTAaBHOTI NehnHCKOT KaHaa qyxuHe 26,5 m ¥ mupuHe 5-8 m, KOju Ha Kpajy
n3a cyxema npeunuka 0,4-0,6 m npenasu y kpahn HEeMCTpakeHH jaMCKHM KaHaJ. YKyIHa
UCTpaXXeHa TyXHHa nehuHe ca U3BECHOM CTPYKTYPHOM LIYIUBHHOM Y CPEAMIIEM JCIy H
MMOMEHYTUM CYXemeM je 42 m. CTpyKTypHa IIYIUBMHA je HACTaJa IO YINPaBHO] MyKOTUHU
ca eneMeHTHMa nana 68/42 Ha K0joj je y mehnmHCKOM Moy CTCHOBHTH OfceK BucuHE 1-1,7
m. OBaj OJCeK je OTKPHUBEH apXeOJIOMKHM HCKOMaBamUMa KOjuMa je OMO H3II0KEH OBaj
ymazan geo nehmue (Jumurpumjesuh B., 1997). YmpaBHa nmykoTHHa je jemHa O BHIIE
OBAaKBUX IYKOTHHA KoOje yNpaBHO mpecenajy nehmHckm kanan. Msrmema ma je Ha nmemy
UCTIpeN Cy)Kema YJIa3HHW KaHal m3rpah)eH ol JOIOMHUTHYHOT Kpedmaka KOji c€ WHTE3HMBHO
pacmanao. OBo notBplyjy 1 ocramm Opeve Ha MehMHCKUM 3UA0BUMA KOjuMa je rehnHa Ouiia
3aTpraHa JI0 U3BECHOT HUBOA.

CMmonyhka nehmHa je WHTepecaHTaH NpPUMEp HAacTaHKa MOA3EMHOI KapcTa Ha
JIOJIMHCKOj cTpaHu. Pa3Boj ynasHor kaHaja IO yNpaBHMM ITyKOTHHama je IoceOHa OJUTHKa
nehune. Ha 0BOM HHBOY HCTpaKMBama MOXKE C€ IPETIIOCTABUTH J1a Cy MapaJiesHe yIpaBHEe
IIYKOTHHE CEKyHJapHE IOjaBe HacTaie MO pa3Bojy yJa3HOr KaHaia. M3 oBor momeHa je u
mojaBa pa3opaBama MeNMHCKHUX 3UI0Ba U 00pazoBama AeOennX KIAaCTUIHUX Haclara Koje cy
u Onite mpeaMeT TOMEHYTHX apXEOJIOIKAX HCTPaKUBaba.
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3akbydak

Crieneosonmka uctpaxkupama Ha [lemrepy Tokom 2006-2008. ToanHe Hako BeJIUKa
o 00MMY pEerucTpOBaHUX O0jeKaTa, MMajy CIIOpaIuvaH KapakTep jep Cy U30cTala JeTajbHa
HUCTpaKMBamba CBUX PETUCTPOBAHMX o0OjeKaTra, OJHOCHO CHCTEMAaTcKa WCTpakKHBama
MOjeIMHNX TEPUTOPHjaTHUX IeNINHA ca U3ABajarbeM OjeIMHNX MPpodiieMa BE3aHHX 3a KapCT
[lemrepa, on kojux cy mojeanHH mo3HAaTH on panHuje (Mmnerntujesuh M., Jlykosuh C.,
1974; Petrovi¢ J., 1976; Byposuh II., Jbemesuh M., 1994 u np.). ¥ ToM cmucny Hamia
UCTpaXXMBambha, HaKo CIIPOBEJECHA 3HATHO KacHHWje oJ ucrpaxusama J. [lerposuha (1976),
UMajy KapakTep MOYETHHX CIIEJEOJIOMKUX HCTPaXKMBama jeIHOI INpocTopa. Y OBOM
KOHTecTy Oyayhm mpaBIM CIENeoJIOMKUX UCTpaxkuBama Ha [lemrepy Tpeda ma Oyay y
HacTaBKy MCTpaXXMBama KOjUM OH ce pelIaBain paHHje MOCTaBJbEHH MPOOJIEMH, Kao LITO je
OHAaj Be3aH 3a LUpKyJauujy Boje y Kapcry Ilemrepa, anu 1 OTBOPHIM HOBU MPOOJIEM Kao
IITO je W3/Bajarbe TUIIOJIOTHjE WIIM eBOJIyLHje moa3eMHor kapcra Ha [lemrepy. HacraBak
HCTpakHBama Tpeba CBaKaKo J1a Ma CHCTeMaTHYaH PETHOHAIHU KapaKTep y CMHCITY Ja ce
MOTIYHO HCTPaxyjy IOjeIWHH AEJIOBH NPOCTOpa WM [eo mpoctop oboma Ilemrrepckor
1oJba, WM Jla Ce HW3Bajajy IOjeAWHHU TNPOOJIEeMH 3HA4YajHW 3a OBaj MPOCTOp ald W 3a
KapCTOJIOTH]y yOTIITE.

3axBajHOCT: AyTOp ce 3axBajbyje CapaiHUIMMa KOjH Cy MOMOTIM TpPH H3pagu
oBor paza. [ToceOHy 3axBanHOCT 1yryje OpojHOj eKuIu capaaHuka Ha Tepeny: Mp [Ipeapary
JlazapeBuhy, [Iparany IlaBuhesuhy, MBu Ibymwuh, Cunumm OrmenoBuhy, Anexcanapu
3aresano, /lejany Bykuhesuhy, Momunny Ilonosuhy, parann Jlazapesuh u Munopany
Knnukosuhy, xao m Aunpejy 3axapjameBuhy Ha nmomohu TOKOM Kaprorpadcke obOpane
nojaraxa.

Jlutepatypy Buaetu Ha cTpanu 18.
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