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Abstract: This paper provides the insight into morpho-hydrologic characteristics and speleogenesis of the Jankova
pecina cave and the evolution of karst in the nearby vicinity. Phases in cave evolution, which represents the
alternation of accumulative and erosion processes, were analysed. Clogging of existed conduits during the first
accumulative phase leads to displacement of the Janko's creek abyss and formation of another entrance along with
new, deeper storaged conduits. The strewed parts of the cave were exposed to partial removal of sediments what
resulted in exhumation of its oldest products. The opening of the quite new entrance (vigled) during the opposite
process and phase of clogging the endure air circulation inside the cave has been changed. As the consequence, the
asymmetric forms of stalactites and stalagmites formed. Study of the Jankova pecina cave represents a contribution
to better knowledge of accumulative processes as a significant speleogenetic factor.
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Geographic position

Jankova pecina cave is located in east Serbia, approximatelly 8 km northeast of
Majdanpek. In physical-geographical sense is it a part of the karst unit - Majdanpek karst
(Lazarevi¢, 1998) and Mali Pek catchment area.

Jankova pecina cave is placed in the Rajkovo locality (Fig. 1) and is about 3 km
distant, looking upstream, from the for tourists renowned part of the Rajkova peéina cave.
Jankov stream is passing throughout the cave, and after impassable area, emerges in the
Rajko's cave.

The entrance in the cave is at the end of 2.5 km long blind valley of the Jankov
stream at 520 m a.s.l. (Fig. 1). Upper catchment sections are in igneous rocks and in
crystalline schists, while the lower ones are in limestones. Jankov stream discharges
underground into the Rajkova River inside the active part of the Rajkova peéina cave.

Jankova pecina cave is built in reef Tithonian-Valanginian, Upper Jurassic
limestones (Group of authors, 1970). Limestone crest stretches in north-south direction
reaching maximal width of 1.2 km and spatial distribution of 3 km®.
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Figure 1. Position of the Jankova pecina cave — secondary karst unit Rajkovo

Geomorphological characteristics of the nearby vicinity

In the nearby vicinity of Jankova pecina cave could be distinguished recent and
paleo valleys in its relief. Recent valleys arose in non-carbonaceous rocks and occur at
higher catchment altitudes than limestones do. Upper levels of the most important valleys
of Paskova and Rajkova rivers, and of Jankov stream are placed in non-carbonaceous rocks
(Figure 2). Their valleys are blind as streams disappear at contact with limestones, thus were
temporally transformed into closed valleys.

Valley of the Paskova River is with permanent flow until it enters in limestones
and disappers in the locality Rimski bunar (Roman well) at elevation of 510 m (Figure 3).
Valley is downward deeply, up to 90 m, incised into limestone deserving wide, flat bottom.
Flows over the valley bottom occur after sudden rainfalls even today.

Spring of the Rajkova River is at 695 m a.s.l. at southern slopes of the Kapetanske
livade hill. Valley is with permanent flow until it meets limestone mass Rajkovo at 550 m
a.s.l. and sinks. Dry, hanging valley of the Rajkova River remained preserved downward
the ponor. It is 50 m deep and with linear distributed sinkholes on its bottom (Figure 4). The
altitude difference between ponor and point of river flow re-appearance is about 100 m.

Jankov stream springs at 610 m a.s.l. on western slope of the Kraku Pal¢in hill.
Valley is active until it meets limestones. At 520 m a.s.l. it sinks in the locality Rajkovo.
The old valley of Jankova River, which previously discharged at surface into the Paskova
River, is obvious on the left side of the Paskova river valley, at 90 m above the bottom. Dry
valley has wide bottom, which is divided by linear distributed dolinas. It is approximately
60 m deep. The altitude difference between the entrance of the valley bottom into limestones
and its exit is about 40 m (Figure 5).
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Figure 2. Karst valley in the karst area Rajkovo:
(1) Hanging Karst valley, (2) blind karst valley and (3) open karst valley
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Figure 3. Cross-section of the Paskova River (1 — limestones, 2 — igneous rocks)

Figure 4. Cross-section of the Rajkova River (1 — limestones, 2 — igneous rocks)
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Figure 5. Cross-section of the Jankov stream
(1 - limestones, 2 —igneous rocks)

Morphohydrological characteristics of the cave

The first data on Jankova pecina cave gave Jovan Cviji¢ (Cviji¢, 1895). However,
detail study of morpho-hydrological characteristics of the cave was conducted during
complex speleological explorations in the area of Majdanpek in 70th years in last century
(Lazarevi¢, 1976, 2004).

Jankova pecina cave is placed in northern part of the limestone mass Rajkovo.
Numerous successive ponors occur at the overhang above the cave. These ponors remained
from the period when Jankov stream flowed towards the Paskova River. Two levels, of
negligible altitude differences, were discovered. They are of less evolved karst forms, while
several smaller caves and ponors, clogged with talus material occur at higher elevations
(Lazarevi¢, 1998). The entrance in the cave is in a form of triangle, 1.8 m wide and 4 m
height.

According to morphological-hydrological characteristics seven units could be
distinguished inside the Jankova pecina cave: River channel (I), Channel with blocks (II),
,Lake“part (III), Dry part (IV), Channel with vigled (V), Channel with bath-tubs (VI) and
Southern channel (VII) (Figure 6)

River (active) channel (I) is the youngest section in the Jankova pecina cave and
approximately 30 m long. A streams flowing in it are supposed to source in the Rajkova
cave. The existence of underground hydrological link between Jankova and Rajkova caves
was not determined, yet. According to researches of Lazarevi¢ (1976; 1998, 2004), Jankov
stream erodes crystalline schists in the basement and produces gravelly material that appears
in Rajkova cave.

Bottom of channel is in its beginning i.e., close to the entrance covered by sand that
was brought by river flows from the surface. Channel becomes steeper downward and gets
into limestone mass over a series of smaller cascades. Remains of erosional cavities are
found at its bottom and walls. Jankov stream sinks in summer through alluvial abyss, which
is located at about 20 m from the entrance into the cave.

River (active) part of the cave is connected with the rest of it by the Channel with
blocks (IT). It is partly filled by unstable blocks and with length of 12 m.

The entrance into the branchy hall with de-nivelated bottom is via the narrow
section behind the Channel with blocks. The length of hall is approximately 50 m, and its
average width is 10 m. Its height ranges from 3 to 6 m. The present bottom is of
accumulated gravelly-sand alluvium, not of the parent rock. Hall is covered by continually
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deposited calcite crust and has been separated into five units due to various morphological-
hydrological characteristics.
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Figure 6. Plan of the Jankova pecina cave

Parts of the cave with domination of: 1 — fluvial processes, 2 — rockfall processes, 3 — deposition under lake
conditions, 4 — chemical deposition; 5 — dry cave bath-tub (large), 6 — water-filled cave bath-tub (large), 7 —
small bath-tubs (small), 8 - corals, 9 — pisolites (small), 10 — pisolites (large), 11 — stalagmites, 12 — salivs, 13 —
detached blocks. 14 — cliff, 15 — direction of seepage water, 16 — direction of underground flow and 17 —
direction of lake-standing water motion; River channel (I), Channel with blocks (II), ,,Lake* part (III), Dry
part (IV), Channel with vigled (V), Channel with bath-tubs (VI) and Southern channel (VII) (modified and
supplemented by: Lazarevi¢, 1998)
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The lowest section in the hall is ,,Lake*“part (IIT). It is provisionally named "lake"
as during maximal water level water shortly retains in a form of small ponds and afterwards
disappear in halfly circled dolina in the downmost part of the hall.

Relics of calcite crust are visible in the ,,Lake“part of the hall at 3 to 5 m heights.
The crust is here mostly destroyed and its preserved pieces are regarding height, and
temporally and genetic in correlation with a calcite crust that covers a bottom of the rest of
the hall.

Over the escarpement, 3.5 m high is a way from ,,Lake“part into the Dry part (IV).
The bottom of it is completely covered with diverse forms of cave decorations. Three huge
channels are gathering in this part of the cave. Shorter channel, coming from the southeast is
filled up with blocks at its ending part thus not passable - Southern channel (VII).
Channel with bath-tubs (VI) is coming from east. It is broad and at the entrance into the
hall is 4 m wide, but gradually becomes narrower. Its bottom wells up and ends by salivs
that close the channel. Numerous tree roots are obvious in upper channel sections reflecting
on proximity of topographic surface. Third channel, Channel with vigled, is gravitationally
approaching to the hall. It gradually raises ending by vigled at 10.5 m from the bottom
(Lazarevi¢, 1998). Below vigled is formed talus.

Dry part of the hall is without permanent flows. Intensive seepage waters during
humid season, and less intensive but still present in dry perids, are notable hydrologic
characteristics for this part of the cave. Waters are coming from various directions into the
central part of the hall and via calcite crust pass into ,,Lake“part, where they storage as a
lake-standing ponds that will soon disappear in a dolina.

Metodology

Researches of the surface karst morphologies were conducted using methods of
qualitative geomorphological analyses and geomorphological mapping (Markovié, 1983;
Markovi¢, Menkovi¢, 1996). The topographic map (scale of 1:25 000) served as the
cartographic base. Coordinates were determined using manual GPS tracker. Measuring of
horizontal and vertical angles during speleological studies were done by geological compass
with accuracy of 1° for horizontal and 2° for vertical angles. Polygons points were measured
with accuracy of 0.1 m (measuring strip and laser remote sensor). Orthogonal projection was
applied for making a plan of the cave.

Discussion

Whether the Jankova pecina cave is one of the smaller caves in east Serbia
regarding lengths, it underwent several evolution phases that left behind morphological and
sedimentological imprints. A few stages in its evolution may be divided into erosion ones,
which included incision of channels into limestones or removal of accumulated material,
and accumulative. The latter includes accumulation of different sediments and partial to
complete strewing of channels. Phases alternated spatially and temporally but did not take
part in all cave sections. Actually, one part of the cave was imposed to accumulative
processes, while another part was affected by erosion.

The oldest phase included the formation of the Channel with bath-tubs (VI).
Surface flow of the Jankov stream sank through ponor that was more on south and higher
than the present-day. During this phase was formed the Channel with bath-tubs, Southern
channel, and the whole Dry section of the cave along with its ,,Lake*“part. The first phase of
incision interrupted intensive input of mechanical sediments and their deposition. Cave
channels were clogged up to a few meters. Alternation of sandy and clayey sediments
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reflects on common lake-like storages of water and repeated input of sand. Old disappearing
rivers are high above the recent entrance in the cave suggesting that the valley of Jankov
stream were filled up after primary incision untill the elevation of old abysses. Strewing
process affected synchronously the both, the cave and the valley. Its intensity implies that
the cause of it was not related to any local events and need to be considered for much
broader area. Similar occurrences were noted elsewhere in caves of east Serbia, as well as in
western Serbia. Cyclic evolution of cave system was studied in the ravine of Visocica in the
cave Vladikina ploca (Gavrilovi¢ et al., 1988). Strewing was noted within the caves on
Miro¢ Mountain — tunnel cave in the valley of KaSanja (Gavrilovi¢, 1988), whereas in caves
that strech towards the valley of Beli Timok, e.g. as in the cave Barbaros, were determined
multiphase processes of accumulation, incision and repeated accumulation (Milinci¢ and
Nesi¢, 2002). The most illustrative example is the clogging of the cave Risovaca, which was
filled up almost to its roof. The age of 27 500+/-1800 (BP) for calcite crust was determined
by method "“C (Lazarevi¢, 1987). Such intensive strewing of caves and valleys most
probably was caused by common and significant climate changes during Quaternary
(Gavrilovi¢, 1990).

In subsequent, erosion phase is accumulation of mechanical sediments lacking.
River flows, which carried mechanical sediments, have changed their direction. As the
consequence, the deposition of calcite crust started and covered the whole accumulation, i.e.
bottom of the cave of that time. This phase did not affect with the same intensity space of
the cave. Dissappearing of Jankov stream migrated to a place of recent entrance in the cave,
causing synchronous incision of channel within limestone mass. At the same time is calcite
crust destroyed and removed, as well as about 3 m thick sandy-clayey material from the
place where the , Lake* part is today. Its displacement led to partial exhumation of cave
channel that formed in the first erosion phase. According to the depth of abyss (ponor) of 2
m in the ,,Lake* part of the hall and 3m high cliff that separates Dry and ,,.Lake* sections in
the hall, could be deduced with certainity that the Jankova peéina cave was clogged by
mechanical sediments at least 5 m during the accumulation phase.

The cave is today affected simultancously by three processes: chemical
accumulation and formation of cave speleothems in Dry part of the hall, Channel with
vigleds, Channel with bath-tubs and Southern Channel; erosion of sandy-clayey sediments
in ,,Lake* part and direct fluvial erosion of Jankov stream in the River channel.

Intensive rockfalls occur at two places in the cave: Channel with blocks and
Channel with vigleds. These processes in the former diminish communication between the
River channel, i.e. the entrance in the cave and the rest of it. Formation of vigled enables
another, new entrance to being formed, which permited intensive air circulation. The air
circulates from the ponor at the entrance in the cave in the direction of river flow, and in
opposite direction, remaining other parts of the cave untouched. Though, the opening of
vigleds brought a quite new way of circulation in a given part of cave. The most responsible
for formation of stalactites and stalagmites were changes in microclimate. Pronounce
circulation did not result in drying of air and degradation of cave decorations like in the
Vernjikica cave (Petrovié, 1964; Lazarevi¢, 1978), but left behind a certain modifications.
Cave speleothems used to divert in only one direction (southwest), whereas the air
circulation between the cave and outside area changes seasonally. Inclination of stalaktites
and stalagmites in only one direction (from vigleds to the cave interior) suggests on
importance of the incoming air, particularly of heavy, winter air.

During warm seasons the cold air departures as heavier through lower entrace of
the cave leaving underpressure inside the cave and penetration of air across the upper
entrance (vigled). In colder annual periods the colder and denser air arrives over both
entrances, lower and upper. In the ,,Lake“part of the hall during winter are forming ponds
from such cold air. This occurence was confirmed by direct observations. In the Dry part of
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the cave is possible only unidirectional circulation, from outside to inside due to two
entrances and their altitude differences (Figure 7). That is the reason of diverting stalactites
and stalagmites in one direction.

Summer Winter

Figure 7. Schematic presentation of the air circulation in the Janko's cave (T — warm air, X — cold air)

Rockfall processes had the key role for presented air circulation as they enabled the
openning of a new higher entrance, and on the other side reduced communication between
the River channel and the rest of the cave.The later additionaly caused a transfer of cold air
in “Lake*“part of the hall into lake-standing water. Mentioned changes diverted stalactites,
prior to stalagmites and enabled formation of cave speleothems that could be rarely found in
the karst in East Serbia.

Conclusion

Jankova pecina cave is the example of multiphase cave evolution, which included the
alternation of accumulative and erosion processes. The clogging of valley and previously
formed cave channels displaced ponor of the Jankov stream and abandoned construction of
old channels leading to incesion of new ones. In abandoned section a removal of fluvial
accumulation allowed the exhumation of the oldest cave sections, while intensive seepage
waters created diverse forms of speleothems. The previous system of air circulation has
been completely changed by rockfall processes and by openning of new cave entrance
(vigleds). Permanent air circulation from outside to inside led to creating of asymetric
stalactites and stalagmites and their diverting.
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CIIEJIEOT'EHE3A JAHKOBE IIERMHE
CA ITIPUKA30M KPACA BJINKE OKOJIMHE

MUWUPEJIA BYPOBUR', [IPEJIPAT BYPOBIUR’

'Vuusepsumem y Hosom Cady, [IM®, [Jenapmmar 3a 2eo2paujy, mypusam u Xomeiujepcneo, QOKmopaHo
*Vuueepsumem y Beoepady, Ieozpacpcku paxynmem, Cmydenmexu mpz Il/3, 11 000 Beozpad, Cpéuja

Ancrpakr: Y pagy cy HpeACTaB/beHE MOP(O-XUAPOJIOLIKE KapaKTEPUCTHKE U CIeneoreHesa Jankose nehuue u
eBOJIyLIMja Kpaca OJMKer OKpyXera. AHanu3upaHe cy dase y eBONyLHjH nehiHe TOKOM KOjHX Cy €€ CMEHHBAIH
CpPO3MBHH M aKyMYJIATUBHH TPOLECH. Y TOKYy NpBE aKyMyJaTHBHE (ase 3acHiajy ce Mmocrojeh KaHaiu, LITO
JIOBOJM O MOMEpara MOoHOpa JaHKOBOT MOTOKA (hopMHupara APYyror yiasa U CTBapama HOBHX, HIKHX KaHama. Y
3acyTHM JienoBuMa TehnHe BPIIX Ce ASIMMHYHO OJHOIICHE CEIUMEHATa M J0Ja3H 10 eKCXyMallije HajcTaphjux
nenosa nehune. Y ¢asu oOypBaBama OTBapa ce HOBU yna3 (BHUIVIEH) IITO OMTHO yTHYE HA MPOMEHY mocTojehe
nupKynanuje Basgyxa y mehuunm. Ilocmeamma oBOr mpolieca Oriieqa Ce y CTBapamy aCHMETPHYHHX (Gopmu
crajarMuta W cramakrturta. IIpoydaBame JaHkoBe mnehuHe TpeicTaB/ba JONPUHOC OO0JbEM IO3HABAMY
aKyMyJIaTBHHHX IPoLeca Kao 3Ha4ajaHor CreIoreHeTckor dakropa.

Kibyune peun: Crieneorenesa, kpac, epo3uja, akyMmynanyja, Jankosa nehuna, Mcrouna Cpouja

TI'eorpagckn nonozxkaj

JankoBa nehmHa Hanmasu ce y Hcrounoj CpOuju, oko 8 km ceBepo-MCTOYHO Of
Majnanneka. ¥ ¢usnuko-reorpadckom norieny JankoBa nehnHa mpumajga Kpamikoj HETHHU —
kpac Majnannexa (JIazapesuh, 1998) u cnuBy Maior Ilexa.

JankoBa nehuna, cmemtena Ha okanurery PajkoBo (ITpumor 1), ynasbena je oko 3 km
y3BOJHO OX Typuctuuku ypehenor nema Pajkoe nehune. Kpo3 nehinny nponasu JaHKOB HOTOK,
KOjH Cce HAKOH HEMPOXOJIHOT JieNa MmojaBibyje y PajkoBoj nehunu.

Va3 y nehuny Hanasu ce Ha Kpajy 2,5 km ayre ciene goause JaHkosor noroka (520 m
H.B.) (ITpunor 1). Fopwu neo cnuBa usrpaleH je y MarMaTUTUMA U KPUCTAJIACTHM IIKPUIbALIUMA,
a JOBU Yy KpedmanuMa. JaHKOB IOTOK MOA3EMHO ce yiuBa y PajkoBy pexky y pedHOM Iery
Pajkose nehune.

JankoBa nehuna wusrpaljeHa je y CIOpPYAHMM THUTOH-BaJIECHIUjCKUM TIOPHE-]YPCKHM
kpeumanuma (I'pyna ayropa, 1970). Kpeumwauka rpeaa ce mpyxka INpeBIEM CeBep-jyr, ca
MAKCHMATHOM IIMPHHOM 01 0ko 1,2 km u moBpumiHOM o1 0ko 3 km’.

Ipuior 1. Honoxkaj Jankose nehune — cekyHaapHa kpaumka uejuna Pajkoso

T'eomopdoionike KapaKTEPUCTHKE OKPYKEHa

VY pesedy Ommxe okonnHe JaHKoBe IehinHe M31Bajy ce CaBPEMEHE M Iajeo MOJHHE.
CaBpemeHe nonuHe nirpaheHe cy y HekapOoHaTHMM creHama. OHe ce y OJHOCY Ha Kpedmake
Hajla3e y XWIICOMETPHjCKH BHIIUM JEIOBMMA CIIHBA. Y HEKapOOHATHOM KOMIUIEKCY CTEHa
usrpaljeHn cy ropmH IEIOBH Haj3HAYajHUjUX gosinHa peka: Ilackoe, PajkoBe u JaHkoBor
notoka (IIpunor 2). [lonmuHe HaBeIEHHUX peKa Cy CIele, jep BOJOTOLIM IIOHHPY HA KOHTAaKTy C
Kpeumalnma, 1a ¢y BpeMEHOM JOJIMHE IIPETBOPEHE Y 3aTBOPEHH THIL.

Jlonmnaa IlackoBe peke je ca CTaIHAM pPEYHMM TOKOM CBE IO KOHTAaKTa ca
KpeumalnuMma TJe TOHHpe Ha Jiokanutery Pumcku OyHap Ha BucuuHu on 510 m (Ilpuior 3).
HusBoznHo o1 noHopa noauHa je 90 M 1y0oKO yceueHa Y Kpeumhake, ca LIUPOKUM PaBHUM JTHOM.
W nmanac, mocnme Harior M3IyYuBama MAJABHHA IIOCTOjH MOTYRHOCT oOTHIama BOAE IO
JIOJIMHCKOM JIHY.

W3Bopumite PajkoBe peke Hama3u ce Ha 695 M H.B. Ha jy)KHUM NajuHama Oppa
Kanerancke nuBaze. JlonnHa je ca CTaIHIM PEYHUM TOKOM CBE 10 KOHTAKTa ca KpeUmhaliMa I1e
MIOHHpE HA IIPOCTOPY Kpeumauke Mace PajkoBo, Ha 550 m H.B. Hu3BogHO 0[] MOHOpA OYyBaHa je
cyBa Buceha nonuHa PajkoBe peke, S0 M 1y00KO yceueHa, ca JITHeapHO pacrnopeheHuM BpTayama
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no ponuHckoM aHy (IIpmnor 4). BucuHcka pasnuka u3mel)y mecra moHupama M MOHOBHOT
0jaBJbUBaba PEYHOT TOKA U3HOCH 0KO 100 M.

JaHkoB moTok u3Bupe Ha 610 m H.B. Ha 3anagHuM maguHaMa Opaa Kpaky Ilamhun.
CBe 10 KOHTaKTa ca KpeumaliMa JI0JHHA je ca CTATHUM peuyHuM TokoM. Ha 520 m H.B. moHupe
Ha Jlokanutery PajkoBo. Ca neBe crpane nonuHe Ilackose peke, Ha 90 m p. B. YouaBa ce cTapa
JIOJIMHA JaHKOBE peKe Koja je Hekala NMoBpIuHckH nputhuiana [TackoBoj peuu. CyBa nonuHa je
LIMPOKOT JIHA palrdjameHa JuHeapHo nopehanum Bprauama. /[yOuHa yceueHe CyBe JIOJIMHE je
oko 60 m. BucuHcka paznuka qHa JOJUHE Ha ylazy y Kpedmhake U H3J1a3y U3 BbUX U3HOCH OKO 40
m (ITputor 5).

Hpunor 2— Kapra noiauna y kpamkoj od1actu Pajkoso: (1)Buceha kpamka goiuHa, (2) ciena kpamka
J101MHA U (3) OTBOpPEHA KPAIIKa 10JHHA

Hpuaor 3. Ipodua nonune Mackose pexe (1 — Kpeuwauu, 2 — MArMaTUTH)
Hpunor 4. IIpodun noiune Pajkose peke (1 — kpeumanu, 2 — MArMaTHTH)

Hpuaor S. Ipodua noune Jankosor noroka (1 — kpeumanu, 2 — MATMATHTH)

Mopdo-xugpoaomke kapakTepuctuke nehune

ITpBe nomatke o JankoBoj nehunu nao je Josan Lipujuh (IBujuh, 1895). Mehyrum,
JieTajbHa MPOoydaBamba MOP(O-XUAPOIOMIKIX KapaKTepUCcTHKa nehnHe H3BpLIeHa Cy NPHINKOM
KOMIUTEKCHUX CIENICONIOMIKUX HCTPAKUBAKba TEPUTOPHUje OMIITHHE MajoaHnek ceaaMaeceThux
roauHa nporuior Beka (Jlazapesuh, 1976, 2004).

JankoBa mehuHa cMemTeHa je y CeBepHOM Jeny Kpeumauke Mace PajkoBO, Ha OJICEKY
usHaa nehune nocroju Behn Opoj cykiecuBHUX MOoHOpa. OBU MOHOPH Cy OCTAJIM U3 HEpHOIa
Kaja je JaHKkoB MoTOK Tekao mpema [TackoBoj peuu. OTKpUBEHa Cy ABa HUBOA, n3Mely KojuX Cy
Majie BHCHHCKE paziuke. [Ipumanajy HmkeM Aelxy Kpamkor oOilyka, JOK Ce y BHUIIEM ey
HaJla3u HEKOJMKO Mamux nehrHa M MOHOpa, 3aTpIaHuX cumapckuM matepujanom (Jlasapesul,
1998). Yna3 y nehuny je y o0iuKy Tpoyria, mupok 1,8 m u BUCOK 4 m.

VY JankoBoj nehunu npema MOp(OIONIKO-XUPOJIOMIKUM KapaKTepPUCTHKA H3/1Baja ce 7
uenuHa: Peunu xanan (I), Kanan ca 6nokosuma (I1), ,,Jezepcku neo (I11), Cysu neo (IV), Kanan
ca puruieioM (V), Kanan ca kaaunama (VI) u Jyxuau kanan (VII) (ITpustor 6)

Peunn xanan (I) je Hajmunahu neo Jankose nehune, ayr je oko 30 m. Bbume npotuuy
BOJIC KOje ce MO MPETHOCTaBLIM M0jaBibyjy y PajkoBoj nehunu. Henocpenno yrephuBame
noj3eMHe xuupoiomike Bese mdMmely JankoBe u PajkoBe mehune Hucy BpiieHa. Ha ocHOBY
uctpaxxkusamwa (Jlazapesuh 1976; 1998, 2004) JaHKOB NOTOK €pojiyje MOMJIOTY OJl KPUCTATIACTUX
HIKpHUJballa, a KOjU ce Y BUAY IIJbyHKOBUTOT MaTepHjaia 1ojasibyje y PajkoBoj nehunu.

VY nodeTHOM Jieny, y OJIM3WHM ylia3a, THO KaHaja je MPEKPUBEHO MECKOM, KOjU j& peUHH
TOK JIOHEO ca moBpiunHe. Hu3BoaHO KaHan noBeliaBa HaruO M MPeKo cepHje MambUX CTEHOBHTUX
KacKaJa CIycTa ce€ y KpeudmauKy yHyTpammocT. Ilo mHy u 3umoBuMma mpumehyjy ce ocraum
€BOPCHOHUX yAyOJbera. TOKOM JieTa JaHKOB MOTOK MOHUPE y alyBHjaJHOM MOHOPY JABaJeCEeTaK
MeTapa UCHpes ynas3a y nehuny.

Peunn neo nehune je mosesaH ca ocranum aenoMm nehune Kanasnom ca 6s10xoBHMa
(IT). OBaj kaHan UMa AY)KUHY OKO 12 m, M ACJTMMHUYHO j€ UCITyHEH HECTAOMITHIM OJIOKOBUMA.

HW3a Kanana ca GJIOKOBMMa KpPO3 CY)KEHH JIeO YIIa3 Ce y jako pasrpaHaTy JBOpaHy ca
JIeHUBEIMCAaHUM JTHOM. Jyrauka je oko 50 M, ca mpocedyHoM mmpuHOM oA 10 m u BrucHHOM ox 3
o 6 m. CaBpeMeHO JHO JBOpaHe HHje M3rpalleHO o]l MaTW4yHe cTeHe, Beh oj Harano)xeHor
pEeYHOT MaTpHjaja CacTaBJEHOI OJ] IECKOBHTO-IIJbYHKOBHUTOT MaTepujana. IIpeko oBor
Marepujara y KOHTHHYHTETy OHJa je HaTaJo)KeHa KallnuTHa Kopa. JIHO JBOpaHe je
JICHUBEJIMCaHa, Ca BHUCHHCKOM pa3ukoM oa 3,5 m0 5 m. 300r pas3nuyutux MOpQOJIOIIKO-
XHUAPOJIOIIKKMX OJUTHKA JBOPaHA je MOJeJbeHa Y MeT HeIHHA.
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Ipuuor 6. Ilnan Jankose nehnne

JlenroBn nehune y kome qoMuHMpajy: 1 — duiyBujanHu nmpouecu, 2 — npouecu odypBaBama, 3 - npouecu
TAJI0XKeHha Yy je3epCKHM YCJI0BHMA, 4 - IPOLeCH XeMHjCKOT TaJl0kKema; 5 — nehnHcka kaauna cysa (Beanka),
6 — nmehnHcka kaauua ca BosoM (Besmka), 7 — kaauue (Magae), 8 - kopaam, 9 — nuzoamuTn (Maau), 10 —
nu3oauTu (Besimku), 11 — cragarmurh, 12 — canusu, 13 — o0ypBanu 0s0koBH. 14 — oxncek, 15 — npasan
KpeTama NPOKANHHUX B0/, 16 - mpaBal KpeTama MOA3eMHOr Toka u 17 — mpaBan KpeTama yje3epeHe Bojie;
Peunn kanan (I), Kanaa ca 6aoxosuma (II), ,,Jesepcku“ neo (II1), Cysu neo (IV), Kanaa ca surieaom (V),
Kanau ca kapunama (VI) u Jyxkun kanaa (VII) (moaudukoBano u nonymeHo npema: Jlazapesuh, 1998)

Hajuwxku neno neopane je ,,Jezepeku“ neo (III). O ce ycinoBHO Ha3uBa je3epcKH, jep
3a BpeMe€ MaKCHMAaJHHX BOJA J0Ja3HM /IO KPAaTKOTPAjHOT yje3epaBama BOJE, KOja Ce TYBH Yy
MOJYKPYXKHO] BPTaudl y HajHIKEM JIENTy ABOpPAHE.

V ,JezepckoM™ meny aBopaHe Ha OKO 3 0 5 m BHCHHE OJ JAHA BHIJBHUBH CY OCTalH
kanuutHe kope. OHa je y 0BOM Jiely ABOpaHe y HajBehem o6uMy yHumTeHa. OuyBaHuU OCTalH Cy
Yy BUCHHKOj, BPEMEHCKOj M TEHETCKOj KOpelalfji ca KaJIMTHOM KOPOM KOja MpEeKpUBa JHO
OCTAJIOT JieJla ABOPaHe.

IIpeko oncexa Bucuue 3,5 m u3 ,,Jezepckor® gena nBopane nznasu ce y Cysu aeo (IV).
JlHO oBOr Jena ABOpaHE je y IOTIYHOCTH HPEKHPBEHO pPasIHYUTUM (opMaMa ImehmHCKor
Hakuta. Ka oBom neny nehune rpaButupajy Tpu Beha kanana. Ca jyroucroka JBOpaHH J0Ja3H
Kkpahu kaHaJ, KOju je IpU Kpajy 3alylleH 0JI0KOBUMA U HUje npoxonaH — JyxHu kaHaJ (VII).
W3 ucTodHOT TpaBla Ka JBopaHu ce npyxa Kanaa ca kaguunama (VI). OBaj npocTpaHu KaHal
Ha yJlacKy y IBOpaHy MMa IIMPUHY 4 m M IOCTENeHO ce cykaBa. /IHO KaHaja ce M3IOKe U
3aBplaBa CaJMBUMa KOjH 3aTBapajy KaHal. Y TOpHEM Jielly KaHaja BUIJbHBE Cy OpojHE Kuie
npeeha mTo ykasyje Ha OnusuHy Tomorpadcke moBpiinHe. Tpehu kaHan Koju rpaBUTHpa Ka
nsopani je Kanan ca Burieqom. Kanai ce mocTeneHo H3iKe U 3aBpIaBa ca BUTIIEIOM KOja ce
Hana3u Ha Bucuuu of 10,5 m ox nHa (JIazapeBuh,1998). Mcniox Burienu ¢popmupas je cumnap.

CyBu J1eo ABOpaHe HEMa CTATHUX PEYHHX TOKOBA. XMAPOJOIIKa OCOOCHOCT OBOT jaena
nehuHe cy MHTE3UBHE MTPOKAITHE BOJE Y BIAKHOM /eIy TOANHE, TOK CY Y CYIIHOM Mambe, i Cy
U Jajbe mpucyTHe. Boxe ce w3 BuIle mpaBala ciuBajy Ka LIEHTPAIHOM Jely ABOpaHe, na Ou
MPEKO OJiceKa O] KaJIMTHE KOpe Mpelwie y ,,Jesepcku™ neo, yjeepuie ce, a KaCHHje y BpTauu
TIOHHpAJIE.

Mertonoaoruja

[Ipunukom mpoydaBama MOBPIIMHCKE Kpallke MOPQOIOTHje MPUMEBUBAHE Cy METO/E
KBAJIUTAaTUBHE T€OMOPQOIIOIIKE aHAIM3e U MeTone reoMopdoriomkor kaptupama (Mapkosul,
1983; Mapkosuh, MenkoBuh 1996). Kao kaprorpadcka ocHoBa kopuiiheHna je Tomorpadcka
kapta pasmepa 1:25 000. 3a oapehuBamwe koopnuanra kopumthen je pyunu GPS ypebaj.
[IpnunuKoM CIIeNeoNOmKIX HCTPAKUBAMKa 32 MEPEHhEe XOPU3OHTATHUX M BEPTHUKAIHHUX YIJIOBA
YIOTPEOIbEH j€ TEONONIKH KOMITAC MPENU3HOCTH 1° 38 XOpu3oHTANHE U 2° 32 BEPTUKAJIHE YIIIOBE.
Mepeme BiiakoBa BpLICHO je ca npenusnuinhy ox 0,1 M (MepHa Tpaka U JIacepKCH AaJbUHOMED).
¥ u3paau ninaHa nehuHe NpUMeHEHa j€ OPTOrOHANIHA IPOjeKIIYja.

Juckycuja

JankoBa nehuHa mo nyXMHM IpejcTaBiba jenHy o Mamux nehuna Hcroune CpoOuje.
be3 063upa Ha TO, OHa je mpomuia Kpo3 OpojHe (ase pazBoja Koje cy ocTaBuiie MOP(HOJIOLIKE U
CEeIMMEHTOJIONIKe Tparose. Y pa3Bojy nehuHe mocroju Hekonuko (asa. Mory ce HOIeIHTH Y
€po3MBHE, Kaga je JONaswio [0 Yycelama KaHajla y KpeumauyKy Macy, HIH OIHOLICHa
aKyMYJIMpaHOT Marepujajia U akyMyJaTHBHE, KaJa je JOJNa3uiio 0 aKkyMylanuje pasHOPOJHHX
CeIMMEHTA U ISJIMMUYHOT WM TTOTITYHOT 3acHIama KaHana. dase cy ce BpeMEeHCKH U IPOCTOPHO
CMEHUBaNe, alll ce HHUCY YBEK OJBHjalic Y CBMM JenoBuMma nehune. Y jenHom aeny nehune
OJIBHjalIM Cy C€ aKyMYJIaTHBHH, a y APYTOM ATy €PO3HBHH TIPOLIECH.

Hajcrapuja ¢a3za passoja nehune npencraBiba u3rpaamy Kanama ca kamuiama (VI).
INoBpmIMHCKH TOK JaHKOBOT IIOTOKA HUje MOHMpPAO HA MECTy CaJalliker IIOHOpa, Beh HemTo
BUILIC M jy)XHHUje. Y TOj (a3u Tok je m3rpaauo Kanan ca kagunama, Jy:xHu xanai, yuraB CyBu
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neo nehuHe 3ajenHo ca ,Jesepckmm™ menom. IlpBa ¢asa ycemama ce IpeKuia WHTCH3UBHUM
IIPOLIECOM YHOCA M TaJO)KeHha MEXaHWYKHX ceAnMeHarta. Ibuma ce y M3HOCY Of BHIIE MeTapa
3acunajy nehuHckn kaHamy. CMeHe TIECKOBHTHX M INIMHOBHUTHX CJIOjeBa CeIMMEHaTa yKasyjy Ha
4ecTa yjesepaBarma BOJE M IIOHOBAaH YHOC IECKOBUTOT HaHoca. CTapH MOHOPH KOjH ce Haiase
BHCOKO M3HAJ CaBPEMEHOT yiasa y nehiHy roBope o ToMe Ja je JOJIHHa JaHKOBOT II0TOKA I10CIIe
MPBOOUTHOT ycelama Ouia 3acyTa J0 BHCHHE CTapux moHopa. [Iporec 3acumama 0JBHjao ce
HCTOBpeMeHO ¥ y nehuHY U y monuHH. IHTeHa3UTeT 0BOT Ipoleca ykasyje Ja y3pOoK HHCY Heka
JIOKajgHa 30uBama, Beh y3pok Tpeba TpakMTH Ha 3HATHO HMpeM mpoctopy. CiudHe mojaBe
yodeHe cy y npyrum nehunama He camo Mcroune, Beh u 3anagne Cp6uje. IIpoGnem nukianyHe
€BOJTyIIMje jeAHOr MehnHCKOor cucTteMa NpoydeH je y kimucypu Bucouune (nehmna Bragukuna
wioua (I'aBpunoBuh u ap., 1988). 3acuname je KoHcTaHTOBaHO W Koja nehuHa Ha IUIAHUHU
Mupou — tyHencka nehuna y nonuau Kamame ([MaBpumosuh, 1988). ¥V nehunama koje
rpaBUTHPAjy Ka AonuHu benor TuMoka yodeHe Cy cluuHE IOjaBe 3acullama, jep je ko nehune
Bapbapoiu yrBphena BuiedasHocT mporeca akymylypama, ycelamba U TOHOBHOT aKyMYyJIHparmba
(Mununuvh u Hemuh, 2002). HajuncTpykTHUBHUjU DpuMep 3acunama nehuHa je npuMep nehune
PucoBade, Koja je 6mia 3acyra rotoBo a0 Taammue. Merogom '‘C matmpama je crapoct
nehuHcke kanuurHe kope Ha 27 500+/-1800 (BIT) romuna (JIazapeBuh, 1987). Y3pok oBako
WHTCH3MBHOI 3achllarba JOJMHA M TehnHa JIeKHW  HajBepoBaTHje y 4YECTHM W 3HAa4YajHUM
KIMMTCKUM IIpOMEHaMa Koje Cy ce JelaBane TokoM kaprapa (I'aBpunosuh, 1990).

VY HapenHoj, epo3uBHOj ¢a3u y nehuHM ce akymynaiyja MEXaHHYKHX CeIMMEHaTa
npeknia. PedHn TOK KOjU je TOHOCHO MEXaHWYKe CeJMMEHTE MeHa IIpaBall KpeTama , I1a 3aTo
3al0YMIbe CTBapame KaJlUTHE KOpe Koja MPEKpHBa YUTABY aKyMyJalHjy, OMHOCHO TaJallibe
nHo niehune. OBa (haza ce HHje HU MO0 WHTEH3UTETY HU MPOCTOPHO OJ[BHjalia y YUTABOj MehuHU.
IMornpame JaHKOBOT IIOTOKA IIPEMEIITa Ce Ha MeCTO CaBpeMeHOT ynasa y nehuHy, riae ce yjeaHo
OJIBHja ycelame NMENNHCKOT KaHana y Kpeumauky mMacy. MctoBpemeno y neny nehune, Ha MecTy
JIaHaIIkeT ,,Je3epcKor™ nena yHUINTaBa Ce M OJHOCH KalIUTHA KOopa, Kao U Oko 3 m nebeo
MIECKOBHUTO-TJIMHOBUTH MaTepHjasl. IberoBum onHOIIEmEM BpIIM ce M JeTMMUYHA €KCXyMallyja
nelinHCKOT KaHaJa HAacTaJor TOKOM IIpBe epo3uBHE (aze. Ha ocHOBY myOmHe moHOpa (BpTade)
on 2 my ,JesepckoM* neny nBopaHe M BUCHHE oJiceka koju paznsaja CyBu u ,,Jesepcku‘ meo
JBOpaHe oJ 3 m, MOXe ce ca cUrypHouhy 3ak/byduTy Ja je TokoM (aze akymynanuje JaHkose
nehnHa Ouna HajMame 5 m 3acyTa MEXaHUYKHM CETUMEHTHMA.

V nehuHu ce naHac oJBMjajy HapalelHO TpHU Ipoleca: XeMHjcKa aKyMmyiauuja u
cTBapame nehunckor Hakura y CyBom neny nBopane, Kanany ca Burnenu, Kanany ca kaguiama
u JyKHOM KaHaly, epo3Wja IECKOBUTO-TIMHOBUTUX CeAUMEHara y ,Je3epckoM™ neny u
HerocpeaHa QuiyBHjaiHa epo3uja JaHKOBOT MOTOKA y Pe4HOM KaHay.

Ha nBa mecra y nehuHu yTBpljeHH Cy MHTEH3MBHU mHpoliecu oOypBaBama: Kanan ca
osokoBuma u Kanan ca sursequ. O0ypBaBameM OsokoBa y Kananmy ca GIOKBUMA CMamCHa je
koMmyHukanuja m3Mmehy Peunor kanama, omHocHO ymasa y mnehwHy m ocraka mnehuHe.
dopmupameM BUMIIeAH NehnHa 100Wja HOBH, IPYrH ylia3 KOju oMoryhaBa HOBY M MHTEH3UBHY
oUpKyanyjy Bazayxa. On MOHOPCKOTr yiasza y mehuHy Ba3ayX LUPKYJIHINE y MPaBIy KpeTama
pedYHOT TOKa M 00paTHO M He Jomupe 10 octajor aena nehune. OTBapameM BUIIIEIH HopmMupa
ce HOBU HAauMH LUPKYyJandje Ba3gyxa y oBoM Jeny nehune. IIpoMemeHM MHKPOKIMMATCKH
YCIIOBH MMajii cy HajBehn 3Ha4aj y cTBapamy CTalakTUTa M crajarmura. [lojayaHo cTpyjame
Ba3Iyxa HHje JOBENO JO HCYIIUBama Ba3layxa M Jerpajanuje NehnHCKOr HaKuTa Kao IMITO je TO
oo cnyyaj kon nehune Bepwuxune (ITerposuh, 1964;  Jlazapeuh, 1978), Beh no merose
moauduxanyje. Kpupibewe nehuHCKOr HaKuTa OJBHUja CE€ caMoO Yy jeJAHOM IpaBLy (jyrosaman),
JIOK ce IMPKYJaluja Ba3ayxa Koja ce o/Buja usMel)y nehuHe u cCromalimer npocTopa Ce30HCKH
Mema. Ha OCHOBY MCKONIEHOCTH CTallaKTHTa M CTAJarMHTa CaMO Yy je[IHOM IpaBLy (OJ BHTIEIH
Ka YHYTpaIlBOCTH TehMHE) MPOUCTHYE JIa j€ 32 lUXOBO KPUBJBCHE 3HAUAjaH Ba3AyX KOJH YiIa3u
y nehuny, a TO je 3MMCKHU, TEXKU Ba3ayX.

V TomioM Aeiy TOAMHE XJIaJaH Ba3AyX Kao TEXKH U3Ia3U KPO3 JOHY MOHOPCKH yna3
nehune. ¥ ynyrpammocty nehuHe Taja ce cTBapa MOANPHUTHCAK U MPOJOP Bazayxa Kpo3 rOpmU
jaMckd yia3 (Buriem). Y XJaJHOM Jely TOIUHE CIIOJballllbM XJIAJAHH U TEXKH Ba3AyX yias U
KpO3 IO M KpO3 Topm1 yia3 y nehuny. V ,,JesepckoM™ eny ABOpaHe y 3UMCKOM JIeily TOJIUHE
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JloJ1a34 JI0 yje3epaBama XJIaJHor Ba3gyxa. OBa 10jaBa je HENOCPEIHUM OCMAaTpamkeM yTBpheHa.
300or ngBa ynaza W HUXOBUX BHCHHCKMX oaHoca y CyBoMm aeny mnehuHe mnocroju camo
JEIHOCMEPHO CTpyjambe Baslyxa U TO Of cHosba kKa yHyTpammwocT (IIpunor 7). To je yjeaHo u
Pas3Ior IITO Ce CTaTaKTHTA U CTIarMUTa KPHBE Y jeTHOM IIPaBILy.

Hpuior 7. lllemaTckn npuka3 nupkyJaanuje sazayxa y Jankosoj nehunu(T — Tonao Basayx, X — xiaaan
Baa3ayXx)

IIpouec oOypBaBamba MMao je MpecyAaH 3Hauaja 3a MpHKa3aHy LHUPKYJalujy Ba3lyxa,
jep je BUMe ¢ jeIHe CTpaHe OTBOPEH HOBHU BHILH YiIa3, a ca JApyre CTpaHe CMarmbeHa Be3a u3Mely
Peuynor kanama u ocrarka nehune, mro je omoryhuio yjesepaBame XJIaJHOT BasayXa y
“JesepckoM™ gmeny asopaHe. OBe NPOMEHE HUMajy 3a IOCIEIULy KPUBJBEHE CTAlaKTUTA, IITO
MPOY3POKYje ¥ KPUBJbCHE CTAaTMUTA M (POPMHUpamE MENNHCKOT HAKUTA KOjU ce peTko cpehe y
kpacy Hcroune Cpbuyje.

3ak/pyyak

JankoBa nehunHa npencrasiba npuMep BuiiedaszHe eBosylyje nehuHe y ynjeM pasBojy
Cy Ce CMEHHBAIIY MPOLECH €pO3HUje U aKyMyJialyje. 3acuname JOJHHE U MPETXOAHO u3rpaljeHux
nelMHCKUX KaHaia, AOBOJH IO [OMEpama IOHOpa JaHKOBOr IIOTOKA, HAIYLITARkE H3rPalIibe
CTapHX W MOYETaK ycellaha HOBHUX KaHalla. Y HAMyLITEHOM JIeNy OJHOLICHEeM Jea (ayBujanHe
aKyMyJlalfje 3alovYrib-e eKCXyMallija HajcTapHujuX JesoBa rnehuHe, a HHTEH3MBHAM MPOKAITHUM
BOJaMa CTBapajy ce Bpio pasnuuure (opme nehuHckor Hakuta. IIporecoM oOypBaBama U
OTBapameM HOBOI ynmasza y nehwHy (BHIIEOM) y MOTIYHOCTH CE MEHha HPETXOAHH CHCTEM
mupKysamyje Bazayxa. CTanHa IUPKyNalMja CIOJbAIbEer Ba3lyxa Ka YHYTPaLImbOCTH mehinHe,
JIOBOJIM JIO KPHBJbCHA M CTBapaha ACUMETPUYHHX CTATAKTUTA U CTIarMHTA.

Jlutepatypy Bunetn Ha crpanu 84



