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O®OCWIIEH T'JTAIUJAJIEH PEJIJE® U IIEPUT'JIALTUJAJTHU TTIOJABHU
HA OCOI'OBCKHUOT IINMIAHUHCKHN MACHUB

Ueuia MUJIEBCKU

U3BOA

Bo 0Boj Tpyn ce npe3eHTHpaHW HajHOBUTE CO3HAHH]a 3a TIANMjaTHATE W TEePHIJIa-
[IjaJTHATE T0jaBU KOM ce yTBpAeHU Ha OCOTOBCKHOT TUTaHMHCKH MacuB (Pyen, 2252 m), Hax
1700 m u.B. OcoOeHO BHUMaHWE € MOCBETCHO HAa HAJBHCOKHTE JEJIOBH Ha MaKeIOHCKATa
CTpaHa OJ] MacHBOT, KaJie C€ YTBPJACHH WHTEpeCHH (DOCHIIHU M PELICHTHHU IEePHTIIALNjaTHH
[I0jaBU: HUBAIMOHH I[UPKOBH, HUBAIIMOHH HUILU, COMU(PIYKIIHOHH ja3HIU U JP.

Kayunu 300poBu: riencToneHa rianyjanyja, IMPKOBY, NepUIJIaLHjalyja
FOSSIL GLACIAL LANDFORMS AND PERIGLACIAL PHENOMENA
ON THE OSOGOVO MOUNTAIN MASSIF
Ivica MILEVSKI'
ABSTRACT

In this paper the latest research on glacial and periglacial landforms is presented,
noted on the Osogovo mountain massif (Ruen 2252 m), above 1700 m altitude. Significant
attention is given to the highest part of the mountain where there are recognised interesting

fossil and recent periglacial phenomena: nivation cirques, solifluction tongues, etc.

Key words: glaciation, cirques, periglaciation, solifluction

BOBE/ INTRODUCTION

OCOTOBCKHOT MacHB TIPETCTa- The Osogovo mountain massif
ByBa MapKaHTHa IUTaHMHCKa Mopdo-  is a large mountain structure which ex-
CTPYKTypa Koja TiaBHO ce mportera Bo  tends in the north-east part of the Re-
CEBEpOUCTOUHHOT nen Ha Pemy6muka  public of Macedonia (1102.2 km?) and
Makeznonuja (1102,2 km?), a co momana  the southwest part of the Republic of
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MOBPIIMHA TMPOJIOJIKYBa Ha TEPUTOPH-
jara Ha PemnyOnuka Byrapuja (433,3
km?). Hajsucok BpB e PyeH co HaaMop-
cka BucourHa of 2252 m. [Tokpaj Hero,
ymre 9 BpBa ce moBucoku ox 2000 m:
Man Pyen (2206 m), LlapeB Bps (2085
m), Yoseka (2047 m), Kamua Kamen
(2043 m), Cokoxn (2038 m) u ap. Cro-
pexn Toa, OCOrOBCKUOT MacHB € Hajroje-
Ma ¥ HajBUCOKA IUIAHWHA BO UCTOYHHOT
nen Ha PenyOnuka Makenonuja u 9-ta

110 BUCOYMHA BO AprKaBaTa.
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Bulgaria (433.3 km?). The highest peak
is Ruen which is located at an altitude
of 2252 m. Besides this peak, there are
nine more peaks higher than 2000 m:
mal Ruen (2206 m), Carev Vrv (2085
m), Choveka (2047 m), Kalin Kamen
(2043 m), Sokol (2038 m), and so on.
Accordingly, the Osogovo mountain
massif represents the largest and the
highest mountain in the east part of the
Republic of Macedonia and 9-th moun-
tain in the country.
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Crnuxka 1. I'eorpadceka monox6a Ha OCOrOBCKHOT MacHB M Ha BUCOKOIUTAHMHCKATa 00J1acT cO
TIePUTJIAIIH] aJTHH T10jaBU
Figure 1. Geographical location of the Osogovo massif and of the high-mountain area with
periglatial phenomena

On BKymHarta NOBpLIMHA Ha
wianuHara, 7,08 km® nexar mag 2000
m H.B. u Toa: 1,15 km® oxomy Llapes
Bps, 5,62 km® oxony BpBoT Pyen u 0,31
km’ Ha ucTok kaj BpsoT Yomeka (2047
m). MMajku ja BO mpenBuj rojeMara
BrucoynHa Ha OCOTOBCKHOT MAacHB, JIO-
TMYHO € J1a ce 0ueKyBa Toj fa Owmi 3ada-
TEH CO TJIAIMjalHU MPOLECH KOH OCTa-
BUJIC OfIpe/IeHN Tpary Bo perjedor. Ilo-
paHEIIHUTE UCTPaKyBama OCOOEHO Ha

Out of the total space of the
mountain, 7.08 km? lie above 2000 m
altitude, including: 1.15 km® around
Carev Vrv, 5.62 km® around the peak
Ruen and 0.31 km” to east at the peak
Choveka (2047 m). Taking into consi-
deration the big height of the Osogovo
mountain massif, it is logical to expect
that it experienced glacial processes
that led certain traces in the relief. The
former investigations, especially of the
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MaKeJJOHCKHOT JIeJ Ha MacHBOT, HE TO
MOTBPAMIIE HUTY TO JEMaHTHpale Toa
(KongeB, 1960; MaHakoBuk AHJIOHOB-
cku, 1979; Manakosuk, 1980). Ha Oy-
rapckara CTpaHa OJ MacHBOT, JIuimueH-
oepr u IlomoB (1966) ykaxyBaaT Ha
MOCTOCHEC HA IIUPKHO-JOJUHCKA TJIallu-
januja. OBUE KOHCTATaIlMW TOJOIHA CE
HagononHeTH o Bemues et al. (1994) u
Bemues (1995) co ananusute Ha MOpEH-
CKHOT MaTepHjaJl BO [OJIMHATa Ha p.
buctpuna.

Bo ocranarata koHcynTHpaHa
JTUTepaTypa, He ce cpekaBaaT APYTH MO-
JIaTOI 3a peljedHu Tpard OJ1 MJICUCTO-
neHara rnanujandja Ha (OCOTOBCKHOT
MacuB. MoxeOu Toa e mopaau Onu3u-
HaTa W 3aCTalleHOCTa Ha TUIHWYEH TJa-
nyjajgeH pemjed Ha COCETHUTE ITOBHCO-
KM I1aHuHU Puna u [upus.

[lepurnanujanauoTr penjed Ha
OCOroBCKHOT MacHB MCTO Taka € ci1abo
ucTpaxyBaH. EnunctBeno JlumuenOepr
u Ilomor (1966) cnomeHyBaar mocroe-
€ Ha JJABUHCKH KOPUIOPH W TIEPHTIIa-
IUjaTHA KaMEHH TPOMaji Ha Oyrapcka-
Ta CTpaHa, UCTOYHO O] BpBOT PyeH, He
NaBajKu TOACTAIHA TIOATOIM 32 HHUB.
Benues et al. (1994) ru momojiHyBaaT
MPETXOJHUTE aBTOPH W CIIOMEHYBaaT
110jaBa Ha KaMEHU PEKH, CUITAPCKU ja3u-
II1 ¥ TPEBHU TE€PacH OKOIY BPBOT PyeH.

OOCUIJIEH I'NTALIMJAJIEH PEJIJED
HA OCOI'OBCKHNOT MACHB

On pacnosioKiIMBara JuTepaTy-
pa ce 3abeneKyBa eKa HCTPaKyBaIUTE
IJIaBHO [aBaaT PasInYHUd MHUCIEHa BO
OJIHOC Ha TIOCTOCHETO Ha TParu of Iia-
ngjanen penjed Ha OCOTOBCKHOT Ma-
cHB. 3aToa Cce¢ BPIICHH COIMCTBCHU HC-

Macedonian part of the massif, neither
confirmed nor denied that (Kondev,
1960; Manakovic, Andonovski, 1979;
Manakovic, 1980). Lillienberg and Po-
pov (1966) point out the existence of
cirque-valley glaciation at the Bulga-
rian side of the massif. These stateme-
nts were complemented later by Vel-
chev et al. (1994) and Velchev (1995)
with the analyses of the moraine mate-
rial at the valley of the Bistrica River.

In the rest of the consulted
literature, there is not a mention of
other data about relief remnants of the
pleistocenic glaciation of the Osogovo
mountain massif. Perhaps that is due to
the proximity and representation of a
typical glacial relief of the higher nei-
ghbouring mountains Rila and Pirin.

The periglacial relief of the
Osogovo mountain massif is also insu-
fficiently researched. Lillienberg and
Popov (1966) are the only one who
mentions the existence of the avalan-
che corridors and periglacial stone
heaps at the Bulgarian side, east of the
peak Ruen, without giving any further
information about them. Velchev et al.
(1994) complement the previous auth-
ors and mention the appearance of sto-
ne rivers, thalus tongues and grass terr-
aces around the peak Ruen.

FOSSIL GLACIAL RELIEF AT THE
OSOGOVO MOUNTAIN RANGE

The available literature notes
that the researchers mainly give diffe-
rent opinions about the existence of
glacial relief remnants at the Osogovo
mountain range. For these reasons,
individual research have been carried
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TpakyBarba BO KOHM HAjrOJIeMO BHHMa-
HHE € TOCBETCHO Ha pemjedoT OKOIy
Pyen (2252 m) xane 5,62 km® nexar
Hax 2000 m 1.B. 1 Lapes Bps (2085 m),
Kaje Haj Taa BucounHa ce 1,15 km®.
Hajsucoxoro moapadje Ha Oco-
TOBCKMOT MacuB OKONy BpBOT PyeH, ce
Haora Ha camara Jp’kaBHa TPaHMIA TIO0-
Mmery Maxkenonuja u Byrapuja. On co-
qyBaHHUTE TParu BO pernjedoT Mmpousiie-
ryBa JieKa MPOCTOPOT CEBEPHO U CEBe-
POMCTOYHO OJf BPBOT Pyen (Ha Oyrap-
cKara crpaHa), Omn 3adareH co rieuc-
TOIleHA TJaryjanyja. Toa ce IITUTKA IIH-
PKOBH, KpPaTKH BaJIOBH W MOPEHH, KOU
ce jaByBaaT BO HM3BOpHINHATA YEJICHKA
Ha pekara buctpura, Ha HaIMOpPCKa BH-
counHa Hax 1700 m. OBne Moxar 1a ce
n3nBojaT 3 MHpKa, HAPEICHH €ACH 10
JIpyr BO HamopemHudku mpasern. On
HUB, HajI00pO € M3pa3eH IMUPKOT CeBep-
HO on BpBoT Pyen (UTM34 625389,
4668818). OBOj TUIMTKO BCEYEH LUPK
“Ma TOJYKPYyXHa ¢GopMa, CO TMPEUYHHUK
ox okoiry 500-600 m u cobupHa MOBp-
muHa ox 0,8 km’. Pamkara Ha LHUPKOT
ce Haora Ha 2150-2252 m H.B., a moJI-
HOxjeTo Ha 2020 m H.B. 1 OJlaro € Hak-
JIOHETO KOH ceBep. THUIMMYHO 3apaMHETO
JTHO W IMPKOB Mpar OTCyCTBYyBaaT, a
MPUYUHH 32 TOA C€ MajlaTa MOKHOCT Ha
CHEXXHO-Mpa3HUTE MacH KOW C€ HaTpy-
MyBaJie BO UPKOT, HUBHUOT ciab epo-
3UBEH e(DEeKT M epOANOMIHUOT T'€0JIONI-
KH COCTaB Ha OBOj eI OJ TEpPEHOT.
CtpaHuTe Ha LUPKOT CE€ CTPMHH, 0CO0e-
HO Ha 3amajg KoH PyeHckoTo Ouio, kaae
JETyMHO C€ BCEUEHH BO TPAHUTOMIHU
kapru (ci. 2). O MUpKOT KOH ceBep, TI0
nonuHara Ha [maBHa Peka (1eBHOT u3-
BOpHIIIEH Kpak Ha bucrtpuna), mpomo:i-
JKyBaJI KpPaTOK JIGTHWUYKH ja3uK KOj ce
CHYIITad 0 HaJMOpPCKa BHCOYMHA O]

out that draw the attention to the relief
around Ruen (2252 m) where 5.62 km®
lie above 2000 m altitude, and Carev
Vrv or Sultan tepe (2085 m) where
1.15 km’ lie above that altitude.

The highest region of the Oso-
govo mountain range is located at the
very state border between Macedonia
and Bulgaria. The preserved remnants
in the relief show that that part north
and northeast of the peak Ruen (at the
Bulgarian side) experienced a Pleisto-
cene glaciation. These are shallow cir-
ques, short glacial valleys and morai-
nes which appear at the source head-
gear of the Bistrica River at an altitude
over 1700 m. Three cirques can be dis-
tinguished here, arranged next to each
other in a parallel direction. Out of the-
se cirques, the one north of the peak
Ruen is the most expressed (UTM34
625389, 4668818). This shallowly cut
cirque has a semi-circle form with a
diameter of about 500-600 m and a
collective surface of 0.8 km”. The rim
of the cirque is located at 2150-2252 m
altitude, and the foothill at 2020 m,
and it is mildly inclined towards north.
A typically levelled bottom and a cir-
que threshold are absent, and the rea-
sons about that are the small power of
the snowy-icy masses which have
accumulated in the cirque, their weak
erosive effect and the erodible geologi-
cal composition in this part of the te-
rrain. The sides of the cirque are steep,
especially towards north to the Ruen
ridge where there are partly incised
into granite rocks (Fig. 2). A short gla-
cier tongue continued from the cirque
to north along the valley of the Glavna
River (the left source branch of the
Bistrica River), and it lowered down to
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1670 m. Ilomery 1850 u 1670 m H.B.
JCTHUYKHOT ja3UK U3TPAANI BAJIOB JOJIT
okomy 1,5 km, Bo koj ce couyBaHu 2
MopeHH: TToHuckara Ha 1670 m, a moBu-
cokara Ha 1850 m (JIunuenbepr u Ilo-
moB, 1966; Benues et al., 1994).

an altitude of 1670 m. The glacier ton-
gue built a U-shaped valley long about
1.5 km between an altitude of 1850 m
and 1670 m where two morains have
been kept: the lower one at 1670 m,
and the higher one at 1850 m

(Lillienberg and Popov, 1966; Velchev
et al. 1994).

Crmka 2. ['mammjanen nupk ceBepHo o BpBoT Pyen, Ha 2020 m H.B.
Figure 2. Glacial cirque north of Ruen peak, on 2020 m a.s.1.

Bropuot mupk € Ha HCTOK H
ManKy moHucko of nperxoganot (UTM
34 626534, 4669298). ima ceBepHa 110
ceBepo3anaaHa excrnosunuja. Hajeuco-
KHOT Jien (paMKa) Ha OBOj IIUPK € Ha
2100-2200 m, a HaBEAHATOTO TOTHOXK])E
(6e3 tumuuen mpar) ¢ Ha 1900 m H.B.
[Ipeunukor Ha nmpkot m3Hecysa 400-
500 m, a coOupHaTa MOBPIINHA € OKOIY

The second cirque is towards
east and a bit lower than the previous
one (UTM34 626534, 4669298). It has
a north to northwest exposition. The
highest part (rim) of this cirque is at
2100-2200 m, and the steep down foot-
hill (with no typical threshold) is loca-
ted at an altitude of 1900 m. The dia-
meter of the cirque is estimated at 400-
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0,5 km®. CTpaHHTE HE Ce MHOTY CTPMHH
Y BCEUEHH C€ TJIAaBHO BO KPHCTAIECTH
Kapnu. JIeIHUYKHOT ja3uK MPOAOIIKY-
BaJl Ha ceBep O] IMPKOT, MO JecHaTa
nputoka Ha ['naBHa Peka u ce cnymirain
1o 1700 m u.B. MctnoT m3rpagun man
BasoB momery 1800 u 1700 m H.B, co
nomknHa ox 1 km m mMopeHCckH Mmare-
pujan Bo Hero (JlummenGepr u Ilomos,
1966).

Cnopen JlmmuenOepr u Ilomos
(1966), yenHUTe MOpPEHW HA OBHUE IBA
Mpa3HUKa JICHEC HE CE COYyBaHH, TYKY
camo craaujatHuTe MopeHu Ha 1700,
1850 m 2000 m, xom yKaxyBaaT Ha
MOCTETIEHO TOBJIEKYBakbe Ha MPa3HULIU-
te. O npyra crpana, BemueB et al.
(1994) nmokaxyBaar AcKa YCITHUTE MO-
pEHH Ha HEKOTAIIHUTE MPa3HUYKU ja3H-
U ce Jocta 1o0po u3pa3eHH (BHCOKH
ox 40-60 m) u ce Haoraat Ha 1670 m
Kaj 3amagauoT U 1700 m kaj HCTOYHHUOT
MOTOK Ha p. buctpuua (T.€. Ha HEj3UHU-
oT u3BopuuIeH kpak ['maBHa Peka). Han
YyelHaTa MopeHa, Ha okony 1850 m e
CTaJjaiHa MOpPEHa Koja € 100po couy-
BaHa. BTopara cranujanHa MopeHa e Ha
okoiry 1900-2000 m, Bo camuTe IUp-
KOBH M PEYHCH IIEJIOCHO € epOIUpaHa.

Tpetuot, Hajcnabo couyBaH IH-
PK € BO U3BOPHUIIHUOT Jiea Ha YepHa Pe-
Ka (meceH m3BOpHIIEH Kpak Ha buctpu-
1a). FMima ceBepHa ekcro3uiimja, co mpe-
yauk o 300 m u coOupHa MOBpIIMHA
ox 0,6 km*> (UTM34 627127, 4670292).
Pamkara Ha UUPKOT € Ha BHCOYMHA O
2050-2100 m, a MOJHOX]ETO HAa OKOIY
1850 m u.B. OBIIe HEMa Tparu Ha THIIH-
YeH BAJIOB, a YellHaTa MOPEHa CIIOpe[
Benues et al. (1994) e na 1780 m H.B.

Kako miro ce rmega oj mper-
XOJIHUOT MpUKa3, 0e3 OrJie/l Ha 3acTarie-
HOCTa Ha Tparu O] IiianujaneH pemjed

500 m, and the contribution area is
around 0.5 km’. The sides are not so
steep and they are incised mainly into
crystalline rocks. The glacier tongue
continued north of the cirque along the
right tributary of the Glavna River, and
it lowered down to an altitude of 1700
m. The same built a small U-valley
between an altitude of 1800 m and
1700 m one km long, and a moraine
material inside (Lillienberg and Popov,
1966).

According to Lillienberg and
Popov (1966, the frontal moraines of
these two glaciers are not preserved
today, but only the stadial moraines at
1700 m, 1850 m, and 2000 m that point
out to a gradual retreat of the glaciers.
On the other hand, Velchev et al.
(1994) prove that the frontal moraines
of the former glacier tongues are very
well expressed (high from 40-60 m)
and are located at 1670 m at the west
and 1700 m at the east stream of the
Bistrica River (i.e. its source fork the
Glavna River). Above the frontal mora-
ines, there is a stadial moraine at arou-
nd 1850 m which is well preserved.
The second stadial moraine is at about
1900-2000 m in the very cirques, and is
almost completely eroded.

The third cirque, which is the
most badly preserved, is located at the
source part of the Cherna Reka (right
source branch of the Bistrica River). It
has a north exposition with a diameter
of 300 m and a contribution area of 0.6
km® (UTM34 627127, 4670292). The
rim of the cirque is located at a height
of 2050-2100 m, and the foothill is
located at an altitude of about 1850 m.
There are no remnants of a typical U-
shaped valley here, and according to
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CEBEPOMCTOYHO O]l BpBOT PyeH, Tue He
ce MHOry 100po (jacHO) MOpP]OJIOIIKH
u3pazenu. Toa e mocneauna o eponau-
OWJIHHOT TEOJIOMIKH COCTaB (KpHCTaje-
CTH Kapmu) BO KOj OmWiIe H3rpaaeHu
(IUTO OBO3MOXKMIIO HMHTEH3UBHA MOCT-
rIanujaitHa JecTpyKLuja), MoToa Moro-
jeMara KOHTHHEHTATHOCT, MOBHCOKATa
cHexHa rpanuua u ap. Cnopen Bemues
(1994), rnanwjanaure ¢dopmMu He ce
no0po u3paseHu Bo penjedoT Ouumejku
ranyjanyujara He Owmila BUPMCKa TYKY
nocrapa T.e. MHHJeNcKa. Toa ro 3akiy-
qyBa Bp3 OCHOBAa Ha KOMIIapaiyja Ha
nmonox0aTa, BUCOYMHATA U CTApOCTa Ha
MOPEHHUTE Ha PENaTUBHO OJHMCKUTE IJia-
HuHU Puna m [upun. WHaky, mrTo ce
OJTHECYBA JI0 JIOKaTHATa CHEXXHA TPaHU-
11a, MCTaTa ja MPECMEeTaBMe 10 METOAOT
Ha Hofer (1879) u Toa kako apurtme-
TUYKa CpeuHa MOMery BHCOYHMHATA Ha
YeITHUTe MOPEHH M TOpHATa paMKaTa Ha
nupkoBuTe. Criopes; oBaa METoAa, BICO-
YMHATa Ha JIOKaJHaTa oporpadcka cHe-
)kHa Tpanmma u3HecyBa 1950-2000 m
H.B.

3a paznuka ol HajBUCOKHTE Jie-
JIOBH HA MAacUBOT Ha Oyrapckara cTpaHa
(ceBeprO o BpBOT PyeH), kame e moT-
BPJICHO IOCTOCHE Ha (POCHIICH Iialu-
jaien penjed, cocrojoara okony Llapes
BpB u u3zBopumnnot gen Ha Kpusa Pe-
Ka e nmouHakBa. MiMeHo, 0B0Oj mpocTop e
MOHU30K Of MPETXOIHHUOT, a BeKe € Ka-
YKaHO JIeKa JIOKaJTHaTa oporpad)cka cHe-
JKHa TPaHWIlA BO M3BOPHINHATA YEIICHKA
Ha p. buctpuna ce Haora Ha BHCOuMHA
on 1950-2000 m. Hax oBaa BHcounHa
no Ilapes Bps (2085 m), mexu mama
nospmmua (1,5 km?), Ha Koja Temko
MoOXken Aa ce dopmupa W 3aIpKyBa
Mpa3HuK. Ha 3amannara crpaHa Ha u3-
BopumHata 4yeneHka Ha Kpusa Peka,

Velchev et al. (1994) the frontal mora-
ine is located at an altitude of 1780 m.

As it can be seen from the pre-
vious review, regardless of the availabi-
lity of remnants of glacial relief north-
east of the peak Ruen, they are not very
well morphologically expressed. That is
a consequence of the erodible geologi-
cal structure (crystalline rocks) where
they were built (that enabled intensive
postglacial destruction), then the grea-
ter continentality, the higher snow bor-
der, etc. According to Velchev (1994),
the glacial forms are not so well expres-
sed in the relief because the glaciation
was not a Wurm one, but Mindel. That
he concluded from the comparision of
altitude and age of the moraines of near
Rila and Pirin. In regard to the local
snow border, it is calculated after the
method of Hofer (1879) as an arithme-
tic middle between the height of the
headgear moraines and the upper rim of
the cirques. According to this method,
the height of the local orographic snow
border is estimated at an altitude of
1950-2000 m.

Unlike the highest parts of the
Osogovo massif at the Bulgarian side
(north of the peak Ruen) where the
existence of a fossil glacial relief has
been confirmed, the situation around
Carev Vrv and the source part of the
Kriva Reka is different. Namely, this
location is lower than the previous one,
and it has already been stated that the
local orographic snow border at the
source headgear of the Bistrica River is
located at a height of about 1950-2000
m. There lies a small surface (1.5 km?)
above this height up to Carev Vrv
(2085 m), where a glacier could hardly
form and keep. At the west side of the



32

Munescku U.: ®ocunen rnanujanex pemjed . . .

o rpebenot momery Llapes Bps (2085
m) u Kamnma Kamen (2043 m), e dop-
MHUpaHa eJHUICecTa Jenpecrja co Mped-
HuK of 80 m u mraboumnHa ox 15-20 m.
Cropen 00IMKOT, OBaa I0jaBa HaJIHMKY-
Ba Ha Man eMOpuoHaleH mupk (ci. 3).
Cenak, OTCyCTBOTO Ha LIUPKOB Mpar u
MOpPEHCKH MaTepHjall O]l €JHa CTpaHa,
Kako 1 HaaMmopckara BucoumHa (1900-
1980 m H.B.), KOja € Ha caMaTa CHEXHa
rpaHMIla, YKaXKyBa Jieka ce pabotu 3a
m00po pa3BUCH HUBAIMOHEH (CHE)KHHUY-
ku) Upk. Bo mpuior Ha mperxomHara
KOHCTaTaIlja € W Toa ITO o0yiacta Ha
XpaHewke Ha OBOj IIMPK € MHOTY Maja
(0,1 km?), a Hej3MHaTa rOpHA rPAHHILA €
Ha 2000 m u.B. Toa cekako He OwWIO
JIOBOJTHO 32 HaBEjyBame W aKyMyJIalHja
Ha CHEroT BO TMOTOJIEMH KOJHYECTBa,
TYKy caMo 3a OpMHUpamke HA CHEXHUK,
KOj HeMall COOJIBETHA Maca 3a TI03Ha-
YajHO JIBHXKCHE KaKO MPa3HUIIHTE BO
M3BOpUINIHATA YesieHKa Ha bucrpuia.

On mperxomHOTO MPOM3JIEryBa
JeKa Ha 3amagHaTta (MakeIOHCKa) CTpa-
Ha 07 OCOTOBCKHOT MAacHuB, 3a pa3jHKa
ol ucrouHara (Oyrapckara), HE ce 3ac-
TareHd TUIHYHH (HOpMU Ha (OCHIICH
riaiyjajieH peijed, Win nak THe He MO-
KaT Ja ce YyTBpIAT Bp3 OCHOBa Ha Jie-
HemnrHaTa MOp¢oJIoTHja Ha TEPEHOT. [e-
HEpaIHO, TparutTe O] IUICUCTOICHATA
rnanujanija Ha OCOTOBCKHOT MacUB Ce
cnabo m3pazeHu Bo pemjedor. 3a Toa
Ma MOBEKe MIPUIHHA: epoaudmiieH (He-
OTIOPEH) TEOJIOUIKH COCTaB (IIKPHWIILH,
MUKAIIUCTH), HEMOToJeH HWHHLHjaeH
perjed (XuUmcoMmeTpuja, CKCIO3HUITHH,
HAaKJIOHW), WHTEH3WBHHU (IIyBHO-ICHY-
JAlMOHU TIPOLIECH, MAJIOTO KOJIMYECTBO
Ha BPHEXKH IMOPAJN KOHTHHEHTATHOCTA
Ha MacHBOT H JIp.

IITo ce ogHecyBa 10 BUCHHATA

source headgear of the Kriva Reka,
below the reef between Carev Vrv
(2085 m) and Kalin Kamen (2043), an
elliptical depression has been formed
with a diameter of 80 m and a depth of
15-20 m. According to the shape, this
phenomenon looks like a small embryo
cirque (Fig. 3). However, the absence
of a cirque threshold and a moraine
material on the one hand, as well as the
latitude (1900-1980) which is at the
very snow border, points out that it is a
well-developed nivation (snow) cirque.
In support of the previous statement is
the fact that the area of feeding of this
cirque is very small (0.1 km?), and its
upper limit is at an altitude of 2000 m.
Of course, that was not enough for
drifting and accumulation of snow in
large quantities, but only for formation
of a snowdrift that did not have an
appropriate mass for a significant mo-
vement as the glaciers in the source
headgear of the Bistrica River.

The previous statements show
that the western (Macedonian) side of
the Osogovo Massif, unlike the Eastern
(Bulgarian) side, does not possess any
typical forms of fossil glacial relief, or
they cannot be confirmed based on the
current morphology of the terrain. In
general, the remnants of the Pleistocene
glaciation of the Osogovo Massif are
insufficiently expressed in the relief.
There are more reasons for that: ero-
dible geological composition (schist’s,
mica-schist’s), unsuitable initial relief
(hypsometry, expositions, inclinations),
intensive fluvial-denudation processes,
the small quantities of rainfall due to
the continentality of the massif, etc.

With regard to the height of the
snow border, it has been calculated
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Ha CHE)KHATa TpaHWIla, Taa € MpecMe-
TaHa crnopes aBe Metonu. IlopaHo e
CIIOMHATO Jeka 1mo MeTomoT Ha Hofer
(1879) ce mobmma meka oporpadckara
cHexxHa rpaHuna Ha OCOTOBCKHOT Ma-
cuB Omna Ha oxomy 1950-2000 m H.B.
Cexkako Ha 3alMagHNUTE U jy>KHUTE EKCIIO-
3WIUK Taa OWia MOBUCOKO, A 3aToa Ty-
Ka HeMa Tparu O] TjianujajcH peijed
(ocBen mopenara kaj LlapeB Bps). Ilo
MetonoT Ha Messerli (1966), Bp3 ocHO-
Ba Ha TaleoTeMIlepaTypHaTa pEeKOH-
CTpyKIMja € NoOMeHa BUpPMCKaTa KIIH-
Marcka CHekHa rpanutia (tab. 1).

using two methods. It has previously
been mentioned that the use of the
Hofer method (1879) resulted in the
orographic snow border of the Osogovo
Massif being at an altitude of 1950-
2000 m. Of course, it was higher at the
western and southern expositions so
that here there are no any remnants of a
glacial relief (except the moraines at
Carev Vrv). The Wurm climatic snow
border has been calculated using the

Messerli method (1966) based on
palaeo-temperature reconstruction
(Table 1).

Ta6ena 1. PeuentHa u BUpMcKa pacrpenenda Ha TemrepaTypute Ha OCOrOBCKHOT MAacHB,
1o BUcouymnHa (m), Bo °C

Table 1. Contemporary and Wurm temperature zonation by altitude on the Osogovo massif
in °C

Pen. 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400 | 2600 | 2800 | 3000 | 3200 | 3300 | 3400
Jan. 4.0 4.4 4.7 5.1 5.4 5.8 6.1 6.8 7.5 8.2 8.9 9.3 9.6
Jyn. 13.8 13.2 12.6 12.0 11.4 10.8 10.2 9.0 7.8 6.6 5.4 4.8 42
Ton. 5.1 4.6 4.1 3.6 3.1 2.6 2.1 1.1 0.1 0.8 1.8 2.3 2.8

Wiirm 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2252
Jan. 133 | 14.1 14.8 15.5 16.2 16.9 17.3 17.6 18 18.3 18.7 19.0 19.2
Jyn. 11.0 9.6 8.4 72 6.0 4.8 4.2 3.6 3.0 2.4 1.8 1.2 0.9
Ton. 225 | 3.25 4.2 5.2 6.2 7.2 7.7 8.2 8.7 9.2 9.7 10.2 10.4

On MepHUTE TMOKa3aTenu Cce
rie/ia Jieka pelieHTHATa KIIMMaTcKa CHe-
JKHA TpaHHUIa ce Haofa Ha okomy 3400
m (CpeHO jyJICKa TeMIIepaTypa IMOHHUC-
ka on 4,5°C). Ilo ucrara metona, BUpM-
CKaTa KJIIMMAaTCKa CHEXHa TIpaHuIa Ou
owina Ha 1700-1800 m, a monHara rpa-
HHUIA Ha TJAlUjaIHAoT peijed, Ha OKo-
ay 1950-2000 m (okomy 200-250 m mo-
BHCOKO O] KITIMAaTCcKaTa CHEeXXHa TPaHu-
na; Gavrilovi¢, 1970). Toa 3Hauu aeka
BHCHHATa Ha CHE)KHATA TPAHMIIA CE TIOK-
JIOITyBa CIIOPE]] JABETC METOTU U OArO-

The measurement indicators sh-
ow that the recent climatic snow border
is located at 3400 m (middle-July
temperature less than 4.5°C). Using the
same method, the Wiirm climatic snow
border would be at 1700-1800 m, and
the lower limit of the glacial relief at
about 1950-2000 m (about 200-250 m
higher than the climatic snow border;
Gavrilovic, 1970). That means that the
height of the snow border overlaps
according to the two methods and
corresponds to the calculated 1950-
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Bapa Ha gobuenute 1950-2000 m (1970
m). Crmopen Bemuer (1995) Taa Bmco-
YUHA OArOBapa Ha MUHACICKA, a HE Ha
BHpMCKa TJIAlHjallHja U € CIUYHA CO
MUHJIENICKAaTa CHEXHA TpaHuIa Ha WC-
TouHarta cTpana Ha Puna (ma 1900-1950
m).

NEPUT'TTALIMIAJIHU PEJIJEOHU
OOPMH

[Tokpaj ciomenarute GopMu Ha
¢docuneH rnanyjaneH peijed, BO HAjBU-
COKHTE JIeJIOBM Ha MAacHBOT ce 3albele-
JKaH! TIOBEKE TICPHTJIAIMjATHA TI0jaBH
KOW TO COYMHYBaaT KapaKTEPUCTUYHU
Me30 ¥ MHKpO (GopMHu Mmomery ropHata
MPUPOJIHA IIyMCKa TPaHUIA U KIMMAaT-
ckara cHekHa rpaduna. OBoj T.H. IepH-
TIayjajieH Iojac, TMPETCTaByBa IPEo-
nHa (KpHOHMBAlIHA) 30HA ToMery ury-
BHjaJTHATA U TJallfjaTHaTa 30Ha.

HuBanuoHu nepurjanujajiHu
¢dopmu

On HUBaUMOHWTE TEPUITIAIN-
janau Gopmu Kou ce cpekapaar Ha Oco-
TOBCKHOT MAacHB, IIOMAapKaHTHU CE€ HH-
Bal[IOHUTE LUPKOBHU, HUBAL[MOHHUTE BI-
TaOHATHHMY (HUIIN) W TABUHCKUTE KOPH-
TOpH.

HuBanunonnTte UPKOBH MO CBO-
JOT M3TIIeA HAIMKYBaaT Ha TJIAlWjalHU-
T€ IIUPKOBHU, CO TOA IITO MO TUMEH3UU-
T€ ce MOMalH, MOIUIUTKH M CO MAJKy
unn 6e3 MopeHcku Matepujan. Hacra-
HyBaaT cO MpPa3HO M XEMHCKO pacrara-
€ IITO T'0 BPIIAT CHEeXXKHULIUTE BP3 Kap-
MECTH MacH KOW ce TOA OJIpeleH Hak-
JIOH, IITO 3HAYU JeKa CE MOJUTCHETCKU
dbopmu  (Gavrilovié, 1970). Cnopen
KomgakoBcku (1999), tue ce mpomykt

2000 m (1970 m). According to
Velchev (1995), that height correspon-
ds to the Mindel, and not to the Wiirm
glaciation, and it is similar to the Min-
del snow border at the eastern side of
Rila (at 1900-1950 m).

PERIGLACIAL RELIEF
LANDFORMS

Besides the mentioned forms of
a fossil glacial relief, a phenomenon of
multiple periglacial occurences has
been noted at the highest parts of the
mountain which constitute the characte-
ristic mezzo and micro forms between
the upper natural forest border and the
climatic snow border. This so-called
periglacial strip represents a transitive
(cryonival) zone between the fluvial
and the glacial zone.

Nivational periglacial
forms

Out of the nivational periglacial
forms that can be found at the Osogovo
massif, the following are among the
more famous: nivation cirques, nivation
hollows and avalanche corridors.

The nivational cirques are
similar to the glacial cirques in their
look in that the dimensions are smaller,
shallower, and with little or none
morraine material. They are formed by
icy and chemical decomposition made
by the snowdrifts on the rocky masses
that have a certain inclination, which
means that they are polygenetic forms
(Gavrilovic, 1970). According to
Kolchakovski (1999), they are a
product of nivation, solifluction and
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Ha HHUBaIWjara, conudaykuujara u miy-
BHOHHUBAIIHjaTa.

Hajronem n mopdonomku Haj-
n00po M3pa3eH € CIOMEHATHOT HHBa-
LHMOHEH LMpK ceBepHO of llapes Bps
(2085 m), k0] MO HEKOM MOPQOIOLIKH
KapaKTePUCTHKMA HAMKYBa Ha Maj eM-
OpuoHasieH 1UpK. M3rpajgeH e Bo mpe-
KaMOpPUYMCKH MHKAIIUCTH, Ha 3araj-
HaTa CTpaHa OJ M3BOPHIIHATA YENICHKA
Ha Kpusa Peka, Ha HagMopcka BUCOYU-
Ha o7 1900-1980 m (UTM 34; 619760,
4665284). llma ucTOYHA EKCIO3UIHNjA U
amdurearpalieH 00K, CO MPEYHUK O]
okony 80 m u anmaboumna ox 15-20 m.
[TogHOXjeTo Ha IMPKOT € IUTUTKO H3-
J1abeHO O] CHEXXHOMpa3HaTa Maca Koja

ce MCTHCHYBAJIa MMOJ1 T&KWHATa Ha HaBe-
aHWOT cHer (cII1. 3).

pluvionivation.

The biggest and morphological-
ly the best expressed is the previously
mentioned nivation cirque north of
Carev Vrv (2085 m), which resembles a
small embryo cirque in some of its
morphological characteristic. It is built
in Precambrian mica-schist’s, at the
western side of of the source headgear
of the Kriva Reka at an altitude of
1900-1980 m (UTM34; 619760, 4665
284). It has east exposition and an
amphitheatre shape with a diameter of
about 80 m and a depth of about 15-20
m. The foothill of the cirque is
shallowly deepened from the snowy-icy
mass which was pressed out under the
weight of the drifted snow (Fig. 3).

Cnmka 3. HuBammonen mupk cesepHo ox Llapes Bps
Figure 3. Nivation cirque north of Carev Vrv

Cnopeﬂ rmoyioxo0ara u COYyBa-
HOCTa, CO3J1aBamk€TO Ha OBOj HHUBaIUO-

Taking into consideration the
position and the preservation, the
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HEH IMPK € TOBP3aHO 3a BHPMCKHOT
rranujan. Jlobpata mMopdoromka pas-
BHEHOCT TIOpPaJIX KOja HAJIMKyBa Ha Mall
TIalyjaieH MUPK € YCIIOBEHa cO pell-
jedHaTa npeaNCIOHUPAHOCT U OJIU3HHA-
Ta Ha CHEXHara rpanuria. /leHec cHex-
HaTa Maca He ce 3aJpXKyBa MpeKy Iiena
TOJIMHA TYKYy CaMO OJ] HOeMBPH J0 Kpa-
JOT Ha jyHU. 3aTOa HEj3MHUOT EPO3UBEH
eeKT € 3HAUUTEIHO [TOMaJ U € U3pa3eH
caM0 BO 3HMMCKHOT JIeJl OJf TOJHMHATa
(TTaBHO BO BHJ Ha XEMHCKa €po3Hja).
[Mopagu KOHCTaHTHATa BIIAXHOCT, Ha
JTHOTO OJ1 IIUPKOT UMa TycTa TPEeBHA Be-
retanuja, a (QpyHKIIMOHHpPA W TIOCTOjaH
u3Bop of koj ce popmupa Kpusa (Kos-
ja) Pexka.

Onpe/ieHr HETHITUYHU TPary 0J1
HUBAIIMOHEH IUPK CE€ COYYBaHH jY)KHO
on Lapes Bps (2085 m) koH Ouioto
Kutka, Ha mmpoxuot (200-400 m), 3a-
paMHET OCTaTOK OJ] MHHUIIHjaTHaTa (IIy-
BHOJIeHyaruoHa nospii. OBJie, Ha HaJI-
Mopcka BucounHa o 1990 m mo 2040
m, CPEIUITHUOT (HAJIIUPOK) M1 Ha Ou-
JIOTO € CHUKEH CO epo3Hjara LITo ja Bp-
mena CHeXHara Maca IpH HEj3HHOTO
JIBIDKCHHE MTPEKY TPAHUTOUIHATA 1100~
ra. Epomupanure napunma 1 OJIOKOBH
CC TPAHCIOPTHpAIC U aKyMyJupaje BO
MMOHUCKUOT Aen Ha Ommoro (1990 m
H.B.) BO BWJI HA HU30K MOPEHCKH OE/IeM.

Ha ucrounuTe maguHu Ha OuI0-
To KuTka, KOHCTaTUpaHu ce yITe He-
KOJIKY TIOTOJIEMH HUBAIIOHH ITUPKOBH
Ha HagMopcka BucounHa on 1800-1980
m. BcymHoCT THE ce JOMUHAHTHU MOP-
(hOCKYJINITYpPHH €IIEMEHTH BO OBOj IPOC-
TOp, KOM My JlaBaaT KapaKTepHUCTUYCH
mirnnen Ha penjedor. Cure HaBEACHU
HUBAIIMOHU ITUPKOBU CE HM3TPAJCHU BO
BUPMCKHOT TIEPHOJ, TIOA JICjCTBO Ha
MaJli CHEXXHUYKH KPIH M MPETCTaBY-

creation of this nivation cirque is
connected with the Wiirm glacial. The
good morphological development due
to which it resembles a small glacial
cirque is conditioned with the relief
predisposition and the proximity of the
snow border. Today, the snow mass
does not maintain over the whole year,
but from November to the end of July
only. For that reason, its erosive effect
is significantly smaller, and it is expres-
sed only in the winter part of the year
(mainly in the form of chemical ero-
sion). Due to the constant humidity,
there is dense grass vegetation at the
bottom of the cirque, and an everlasting
source that forms the Kriva (Kozja)
Reka, functions, too.

Certain atypical remnants of
nivation cirque have been preserved
south of Carev Vrv (2085) towards the
ridge Kitka at the wide (200-400 m),
flattened remains of the initial fluvial-
denudation surface. Here, at an altitude
from 1990 m to 2040 m, the middle
(the widest) part of the ridge is lowered
down by the erosion made by the snow
mass during its movement through the
granite bedrock. The eroded pieces and
blocks have been transported and
accumulated in the lower part of the
ridge (altitude of 1990 m) in the form
of a low moraine embankment.

There have been noted a few
larger nivation cirques at an altitude of
1800-1980 m at the eastern slope of the
ridge Kitka. In fact, they are dominant
morphosculptural elements in this spa-
ce that give a characteristic look to the
relief. All of these stated nivation cir-
ques have been built in the Wiirm
period with the activities of small snow
patches and represent fossil relief
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BaaT (GocuiHu penjedHu dopmu. [Ipu
TOA, CHEXXHHIUTE BpILIEJIC WHTCH3UBHA
epo3uja, MPOoCIIeICHa CO MPa3HO, XEMH-
CKO pa3opyBame W KOpas3uja Ha HaKIIO-
HETHTE TaJuHH.

forms. In addition, the snow rocks did
intensive erosion followed by icy,
chemical destruction and corrosion of
the inclined slopes.

Crnuka 4. HuBanimoHu upKOBH Ha UCTOYHATA cTpaHa Ha Omioro Kurtka
Figure 4. Nivation cirques on the east side of Kitka ridge

IMokpaj HHUBaMOHM IUPKOBH,
BO HajBUCOKUTEe zenoBu Ha Ocoros-
cknoT MacuB 3a0enexaHa € ImojaBa Ha
MoBeke MaJi HUBAIMOHHW HUmM. Toa ce
TUTATKH, U3JIOJDKEHHU, OTBOPEHU WIH 3a-
TBOPEHH BUIA0OHATHHU KOU CE€ CpekaBa-
aT Ha BHUCOKOIIAHWHCKHUTE OMia U Hac-
TaHyBaaT cO MPa3HOCHEXKHUYKA epo3uja
(Milivojevi¢ & Nesic, 2002). Ilmutkn
HUBAIlMOHU BiJIa0HATUHY (HUIIK) UMa
Ha ommoro Kurka, na Kanun Kamencko-
T0 Omito u momery Llapes Bpe u babuna

In addition to the nivation cir-
ques, several small periglacial hollows
have been noted in the highest parts of
the Osogovo massif. They are shallow,
lengthened, open or closed depressions
that can be seen at the high mountai-
nous ridges and are formed by icy-sno-
wy erosion (Milivojevic and Nesic,
2002). Shallow nivation hollows (nic-
hes) can be found at the ridge Kitka, at
the Kalin Kamen ridge and between
Carev Vrv and Babina Chesma (1834
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Yemma (1834 m), Ha HaAMOPCKA BHUCO-
guHa ox 1810 m mo 2050 m. Hajuecro
“MaaT HeNpaBWIHA reoMeTpucka (op-
Ma, CO TMPEYHHWK OJ OKoiy S5-15 m, a
mrabounaa 10 1 m. DopMupanu ce Ha
3apaMHETH WM TEPEHU CO Mall HAKJIOH
(mo 20°). OBrue HUBAIMOHW HHWIIH, BO
MorojieM Jiel OJf TOAWHATAa CE CYBH
(ocBen nBe kaj LlapeB Bps), a Ha mHOTO
MPETEeKHO KAMEHIWBU WU CO peTKa
TpEeBHA BeTeTaIlyja.

Ha ucrounara crpana Ha Owio-
1o Kutka, nmoroa oxony IlapeB Bps,
Pyen m Man Pyen, Ha Hagmopcka
BucounHa on 1800-2000 m, 3abenexa-
HU C€ HEKOJIKY JIABUHCKU KOPUAOPH, CO
nomxkuHa o1 200-300 m. Toa ce mmuTkn
BUIa0HATHHU BO penjedoT, BO IpaBell
Ha HajronemMuoT man. Hacraname co
CypHYBam€ Ha JIABHHHTE (HUBAIHO KO-
PO3UBHOKOPA3UBHO JIEjCTBO) JOIK CTp-
MHUTE TJIAHWHCKH CTPaHW CO HAKJIOHHU
on 30-50°. Bunejku naBUHUTE OOWUYHO
T'O MPOJOIIKYBaaT CBOETO ABMKEHE KOH
MMOTHOKj€TO, Ha HEKOM MecTa HHBHHU
Tpard MOXar Jia ce 3abenexar u BO BH-
COKHTE JICJIOBH Ha IIYMCKHOT I10jac, BO
BHJl Ha IIYMCKH JABUHCKH KOPHIODH.
Cenak, uctute ce ci1abo U3pa3eHH I0-
paad MajoTO KOJMYECTBO HA CHEXKHU
BPHEXXHU BO MOIPAYjeTO HA MACHUBOT.

KpuokjiacTH4HO-rpaBUTAMOHU
¢dopmu

KpuoxacTuuHo-rpaBUTAIIIOHU
dbopMu co Mamu AUMEH3WH ce 3abe-
JIeKaHW BO HAJBUCOKHOT Nien Ha PyeH-
ckoto Omno u okony llapeB Bps, Han
1900 m H.B. OBHIE, KOMIAKTHUTE HH-
TPY3UBM KOHU Tl MPOOUBAAT IIKPUJILIUTE
ce OTKpPHEHHW Ha IOBpIIMHATA W TIOA-
JIO)KHU Ha CHUJIHO TeMIepaTypHO (Mpas-

m) at an altitude of 1810 m to 2050 m.
They most often have irregular geo-
metric form with a diameter of about 5-
15 m, and depth of up to 1 m. They are
formed at flattened terrains or terrains
with a mild inclination (up to 20°).
These nivation hollows are dry during
most of the year (except two at Carev
Vrv), and they are predominantly stony
or with sparse grass vegetation at the
bottom.

There have been noted several
avalanche corridors long between 200-
300 m at the eastern side of the ridge
Kitka, then around Carev Vrv, Ruen
and Mal Ruen, at an altitude of 1800-
2000 m. They are shallow recesses in
the relief in the direction of the biggest
fall. They were created by a collision of
the avalanches (nivation-corrosive-cor-
rasive activity) along the steep moun-
tain sides with inclinations of 30-50°.
Because the avalanches usually conti-
nue their movement towards the foot-
hill, their traces can be seen at some
places in the high parts of the forest
strip in the form of forest avalanche
corridors. Nonetheless, the same are
badly expressed due to the small quan-
tity of snowfalls within the region of
the massif.

Cryoclastic-gravitational
forms

The cryoclastic - gravitational
forms with small dimensions have been
noted at the highest part of the Ruen
ridge and around Carev Vrv, at an alti-
tude of over 1900 m. Here, the compact
intrusives that penetrate the schist’s are
discovered on the surface and they are
under strong temperature (frost) des-
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HO) pasopyBame. llpu Toa, KpyTHTe
KapIy HalmyKHyBaaT, c€ pacrmaraar Hu
pa3apoOyBaaT Ha OJOKOBH W IOMAA
napunma. Ha mManm HakiIoHHM, pacman-
HATHOT MaTepHjajl OCTaHyBa Ha CaAMOTO
MECTO BO BHJ Ha MOpe 0] Kapnu (OJIOK
Mopuma). Oco0eHO € WHTepecHa Toja-
BaTa Ha MajJ0 MOpE OJ TPAaHUTOMIHU
Kapnu jyrozamagno o Man Pyen (2206
m), Ha noBpmmHa o1 4000 m” (80 m x
60 m) u HagMopcka BucounHa of 2120
m (ci. 5). MopeTo ox kKapmu e percTa-
BEHO CO TPAaHUTHH OJIOKOBH CO TOJIe-
muHa 10 0,5 m’, Ge3 TpeBHa BereTalyja,
MOKPHEHH CaMO CO MOB U JIMIIIAH.

truction. During this destruction, the
crude rocks crack, decompose and cra-
sh into blocks and small pieces. The
decomposed material remains at the
same place in the form of a “rock sea”
(seas of block) with small inclinations.
The appearance of a small sea of grani-
te rocks southwest of Mal Ruen (2206
m) covering a surface of 4000 m’
(80x60 m) and an altitude of 2120 m
(Fig. 5) is particularly interesting. The
rock sea is represented with granite
blocks up to 0.5 m’ in size, without any
grass vegetation, covered in moss and
lichen only.

Crnuka 5. Mope ox xapmnu (TpaHuTH) jyro3amnagao og Mai Pyen (2206 m)
Figure 5. Rock sea (granites) southwest of Mal Ruen (2206 m)

Ha noronemu HakiI0HH, pacnaj-
HATHOT KaprecT MaTepujai IMoJ BiHja-

At greater inclinations, the de-
composed rocky material slides gradu-
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HUE Ha KpUOTypOarmoHu mporecu (of-
Mp3HYBambe, 3aMp3HyBambe, IpaBUTAIU-
ja), TOCTETeHo ce JU3ra A0JDK Hajroje-
MHOT T1a]] BO BUJ HA KaMEHHU CTPYH. 3a
pasika o]l CUMapuTe, Kaj KaMeHHTE
CTpyH HEMa TO4YMja, HHUTY pa3apolOeH
MaTepHjajl HaCTaHAT MPH TpKalame Ha
omokoBute (Gavrilovi¢, 1970). Bo wuc-
TPaXyBaHHOT TMPOCTOP, KaMEHH CTPYH
ce jaByBaaT CeBEpO3alagHO OJ BPBOT
Maun Pyen (2206 m), Ha HaAMOPCKa BU-
counHa momery 2200 m u 1700 m. Ca-
MHOT BPB € U3rPaJICH 01 Majl MpoOuB Ha
IBPCTH KBapIUTATUTH, KOH ce 3adareHu
co Mpas3Ho pacmarame. [Ipu Toa, oJ oc-
HOBHATa Kapra Ce 0JIBOjyBaaT OJIOKOBH
W MIapuuiba KOH Ce JIN3raaT BO TPYIH, BO
npaBel] Ha HajroJIeMHOT HakioH. Kame-
HUTE CTPYH HE C€ BO BUJ Ha HETPEKU-
HaT mojac (Kako KaMEHU TOTOIHM WIIH
peKH), Iopaau Majiata moBpIIuHa (MOK-
HOCT) Ha KBapIUIaTUTHTE O]l KOU CE CO3-
JlaBa pacmajHarT Matepujai. BoemHo,
HCTIPEKUHATHOT 1M0jac YKakKyBa Ha Mpo-
MEHa BO WHTEH3UTETOT Ha KPUOHUBAJI-
HOTPABUTAIMOHUTE TMPOIECH, TIaBHO
KaKoO TOCJICJUIA Ha KJIMMATCKUTE OCIIH-
naruu. 3a0enekaHo € aeka ¢Gopmaliu-
ure (TpynuTe, KYIHUIITAaTa) OJf KaplecT
Matepujajl, TP JHU3rame J00uBaar Ja-
4yeH (moTkoBmUecT) oOnuK. [lprunHa 3a
TOAa € IITO JIM3TAkETO € HajOp30 BO cpe-
JUITHAOT JIENT KaJae MMa HajMHOTY Kap-
necT MaTepujait.

Bo oxgHoc Ha pelieHTHaTa ak-
TUBHOCT Ha KameHuTe cTpyH, Gavrilovi¢
(1970) cmeta neka Toa ce popmu Hace-
JICHW O] TUICHCTOIICH, KOTa 3aroyYHalio
HUBHOTO (popMupame, HO HE ja HCKIIYy-
qyBa MOYKHOCTA JIeKa U JICHEC HEKOH Of
HUB ce akTHBHH. [IpenusHara criopenda
Ha Qororpadcku cHumku onx 1997 u
2004 ronuHa (ci. 6), MoKaxa jAcKka Ka-

ally along the greatest fall in the form
of rock flows under the influence of
cryoturbation processes (frosting, melt-
ing, gravity). Unlike the talus-cones,
there are neither talus at the rock flows
nor a decomposed material formed du-
ring the rolling of the blocks (Gav-
rilovic, 1970). There are rock flows
within the investigated area northwest
of the peak Mal Ruen (2206 m) at an
altitude between 2200 m and 1700 m.
The peak itself is built up of a small in-
trusion of solid quartzlatites that exp-
erience icy decomposition. At the same
time, blocks and pieces have separated
from the primary rock, and they slide in
groups in the direction of the greatest
inclination. The rock flows are not in
the form of a continuous strip (as rock
rivers) due to the small surface (deep-
nes) of the quartzlatites which create a
decomposed material. Also, the inter-
rupted strip points out to the change of
intensity of the cryonivation — gravitati-
onal processes, mainly as a consequen-
ce of the climatic oscillations. It has
been noted that the formations (the gro-
ups, the piles) from rocky material get
arch (horseshoe) shape. The reason for
that is the fact that the sliding is the
fastest in the middle part where there is
a lot of rocky material included in the
process.

With regard to the recent acti-
vity of the rock flows, Gavrilovic
(1970) argues that they are forms inhe-
rited from the period of Pleistocene
when their creation began, but he does
not exclude the possibility that some of
them are active even today. The precise
comparison of photographic shots made
in 1997 and 2004 (Fig. 6) showed that
the rock flows at Mal Ruen did not
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MEHHTE CTpyHW kKaj Man PyeH, 3a oBoj
MIEPHUOJ PEYHCH BOOIIITO HE ce MOMec-
Tne (MeryceOHO, BO OJHOC Ha Maka-
JAMCKHOT TIaT WJIM CIIOPE]] TeOMETPH-
ckata gopma).

Toa 3Haum Jeka BO aHAIHM3H-
PaHUOT TEpUON HE Owie aKTUBHU WIH
MaKk HUBHOTO IBM)KEHE € TOJKY Maio
(HEKOJNIKYy JleceTHIr Sm), MTO Ha (HOTO-
rpaduuTe HE MOXE Ja ce 3a0enexu.
Cnopenbenara (goromerprja Ha HEKOJ-
Ky JIM3Tadku OJIOKOBH TTOKPaj KaMEHUTE
CTPYH yKaXXKyBa Ha JIBHKCH-C OJ[ OKOIY
20 sm 3a nmepuonot 1997-2004 romuna.
Onx Tyka, MOXHO € M KaMEHHTE CTPYH
Jla ce TMOMECTHIIC 33 TOJKAB M3HOC, IITO
HEe MOXe Jaa ce 3abenexu Ha (oTo-
rpaduute. O Japyra cTpaHa, OApecHH
Mopdoomkn Tparu (Opasmu, memnpe-
cuy, HaOpYKaHO 3EMjUINTE), OCOOCHO
Kaj OnfeIHATE OJIOKOBH IIOKpaj Kame-
HUTE CTPYH, MOKAXyBaar Jieka BO OJuc-
KO MHUHATO THE Ce JIn3raie (JIBIKeIe) 3a
MHOTY TorojieM u3Hoc. Toa Omino u3pa-
3€HO 32 BpeMe Ha MOJIaAHH ¥ TOBIaXKHU
nepuoau kKako mrto Owie 1950 m 60-
TUTE TOIWHU, WU BO MAJOTO JEJECHO
Bpeme Bo XVI u XVII Bek, kora mpo-
ceyHaTa Temmeparypa Bo EBpoma Omia
okoiry 2°C TIOHHCKAa OJ JEHEITHaTa
(Lamb, 1977).

[Tokpaj kamMeHU CcTpyH, Ha HCTa
JoKagHOCT (OKOIy BpBOT Man PyeH),
3a0eNeaHu ce TOBEKE JECETHIH JIH3-
rayky OJIOKOBU KO C€ paclpOCTpaHeTH
Ha 3allaJlHA U CEeBEpO3aragHi eKCTO3H-
MY, HaaAMOpcKa BucodmHa o 1900 m
1m0 2200 m u TepeH cO HAKJIOH on 25-
35°. Imaar penaTUBHO MaJli TUMEH3HH,
Taka IITO HajrOJIEMHUOT UMa JOJDKHHA |
m, mmpuHa 0,7 m u Bomymen 0,8 m’.
HacranyBaaTr co Mpa3HO pacmarame Ha
TPaHUTOUIHH Kaplu U KBapIUIATUTH BO

move at all within this period (reci-
procally, with regard to the macadam
road or according to the geometric
form).

That means that they were not
active or that their movement was so
small within the analysed period (seve-
ral tens of sm) that cannot be seen in
the photographs The comparative pho-
tometry on several sliding blocks next
to the stony currents points out to a
movement of about 20 cm within the
period from 1997-2004. Thus, it might
be possible that the stony currents had
moved for the same amount which
cannot be seen on the photographs. On
the other hand, certain morphological
traces (furrows, depressions, wrinkled
land), particularly with the specific
blocks next to the stony currents, show
that they were sliding (moving) in the
recent past for a much greater amount.
That was expressed during colder and
more humid periods, such as 1950s and
1960s, or in the “Little Ice Age” in the
XVI and XVII centuries when the ave-
rage temperature in Europe was about
2°C lower than the temperature today
(Lamb, 1877).

Besides the rock flows, there ha-
ve been noted several tens of ploughing
blocks at the same locality (around the
peak Mal Ruen) which have been spre-
ad at western and northwest expositions
altitudes from 1900 m to 2200 m and a
terrain with an inclination of 25-35°.
They have relatively small dimensions
so that the largest is 1 m long, 0.7 m
wide, and a volume of 0.8 m’. They are
created with an frost decomposition of
granite rocks and quartzlatites close to
the peak and their occasional sliding
through the mountain (depending on
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OnM3MHA Ha BPBOT U HUBHO ITOBPEMEHO
(BO 3aBHCHOCT OJ] KIIMIMaTCKUTE YCIOBH)
JM3ramke HU3 MaInHara.

IMopamu nm3ramero, HajYECTO
HaJl OJIOKOBHTE Ce Haora IJIMTKa Opasia
CcOo JokuHA o4 2-6 m, a mped HUB €
JIa4eH 3eMjuIlleH OeleM, KOj HacTaHal
CO TypKame (HaOpuKyBambe) Ha 3EMjUIII-
teTo npen Oiokor. O6uuHO Opaznute U
Ja4yHUTEe OCIEeMH ce TOrojeMu (Iou3-
pa3eHH) KOJKY € TOTOJIeM JIN3TadKHOT
OJIOK.

the climate).

Because of the sliding, most
often there is a shallow rill over the
blocks long from 2-6 m, and there is a
hand land embankment in front of them
that was created with pushing (wrink-
ling) of the land in front of the block.
Usually, the rills and the arch embank-
ments are bigger (more expressed) if
the sliding block is bigger.

Crnmka 6. Kamenu ctpyu ceBepozamnanno ox Man Pyen (2206 m) cnukanu:
A. apryct 1997 roguna; B. aBryct 2004 roguna
Figure 6. Rocky flows northwest of Mal Ruen (2206 m) shoted:
A. August, 1997; B. August 2004 year

Hanx momanure mm3radyku OJ10-
koBH (20-40 sm) BOONIITO HE ce jaByBa
Opaszma, Tyky camo Hu30K (10-20 sm)
3eMjHIlIeH OefeM BO YEIHUOT JIeN, KOj
YKa)kyBa Ha TIPOIIECOT Ha Jm3rame. Hu-
CKHUTE, INIOYECTH OJIOKOBH BO YEITHHOT
JIeJT IeITYyMHO C€ TMOKPUEHU CO 3EMjHUIII-

Rills does not appear at all over
the smaller sliding blocks, but only a
short land embankment (10-20 sm) in
the front part that points out to the
sliding process. The short, tile blocks at
the front part are partly covered in land
where they are plunged, i.e. dived or
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Te, BO KOE CE 3apUCHU T.. HypHATH WU
noronatu. [lorosiemure Jm3rauku 01o-
KOBHU CO3/1aBaatr A0iru Opasmu (4-6 m),
KOM KOH OJIOKOT TTOCTEIICHO C€ IMpPOIIH-
pyBaaT, a BO HallpeyeH IpPECeK uMaar
IUINTOK KOHKaBeH m3rien. Cropen us-
mienoT (CBeXWHATA) HA Opa3auTe U Ha-
OpYKaHOTO 3EMjHIITE, OUUTIICTHO € Jie-
Ka BO MEpUOJOT Ha HCTpaXyBambara,
JU3TalkeT0 Ha OJOKOBUTE OMJIO HE3Ha-
yurenHo. Jloka3 3a Toa € m cropenoe-
Hata (OTOMETpHUja Ha HEKOJKY CIIM3HA-
™1 Onoka 3amagHo on Man Pyen, Ha
HaJgMoOpcKa BucounmHa of 2145 m o
2090 m.

sinked. The larger ploughing blocks
create long rills (4-6 m) that gradually
widen towards the block, and they have
a shallow concave look in a cross-secti-
on. According to the look (the freshne-
ss) of the rills and the wrinkled land, it
is obvious that the sliding was insigni-
ficant in the period of investigations.
The comparative photometry of several
slid blocks west of Mal Ruen at an
altitude of about 2145 m to 2090 m also
proves that.

Cnmka 7. JImsrauku 6ok 3amagHo og Man Pyen
Figure 7. Sliding (ploughing) bock west of Mal Ruen

AmnanuzaTa 1noxaxa Jieka BO OJ-
HOC Ha 3aJHUHCKHOT TEpEH, OJOKOBUTE
BO mepuoaoT aBryct 1997 asryct 2004

The analysis showed that with
regard to the background terrain, the
blocks have moved just 20-30 sm in the
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roguHa, ce momectuie camo 20-30 sm.
BepojarHo BO MHUHATHTE IOCTYICHH HU
MOBJIAXKHU TICPUOJU, KPHUOTCHO-TPABH-
TaI[MOHUTE HPOICCH OMJIe MOMHTECH3MB-
HH, a CO Toa U Op3MHATa Ha IBUKCHC Ha
JIA3TauKUTE OJIOKOBH.

Kpuocoaundaykunonun
nepurianujajIHu Gpopmm

Bo oBaa rpyma Ha penjedHu
dbopmu, cropen KommuakoBcku (1996)
cnaraar: CTPYKTYpHH (Mpa3HH) TOYBH,
KaMeHHU TIPCTeHH, KAMEHH JICHTH, Kame-
HU TIOJIUTOHH, TPEBHU MOTHIIKH, KAMEHHU
jasuiy, mon3euku OyCeHH M TPEBHU Te-
pacu. Milivojevi¢ (2003) Bo oBaa rpyma
dhopmu yITe TH HaBeAyBa COMUGITYKITH-
OHHTE ja3UId U COMUDIyKITMOHUTE OpU-
ku. Ox cute HUB, Ha OCOrOBCKUOT Ma-
CHB C€ KOHCTaTHpPaHU TPEBHU TepacH U
HEKOJKY COMuIyKInonn jazumm. [Ipu-
YHMHA 332 OTCYCTBO Ha ocTaHaTtute (hop-
MU € TloMajara BUCOYMHA Ha MacHUBOT,
HAKJIOHUTE M eKCIO3WIIMHUTE Ha WHHIIH-
janHHOT pemnjed, epoAMOMIHHOT Teo-
JIOIITKY COCTaB U KIIMMATCKUTE KapakTe-
pUCTHKH (TIOMaNO KOJMYECTBO HAa BpHE-
KU M BJIara BO IOYBATA).

Bo wucrpaxyBaHHOT TpOCTOD,
SAMHCTBEHO Tonpadje Kame ¢ 3abee-
YKaHa T0jaBa Ha TPEBHH TEpacu € JOJIK
WCTOYHATa cTpaHa Ha Ownotro Kutka, Ha
HaaMopcka BucounHa ox 1900-1990 m.
Co3znaneHu ce Ha UCTOYHH EKCIIO3UITUU
co Man HakioH (15-20°). Umaar uHemnpa-
BWJICH W3TJIEJ, CO MPOMEHJIMBA IIHPO-
yrHA Ha 3apaMHeTHOT naen (15-40 cm),
noneka AobkuHata uM u3zHecyBa 20-30
m. 3apaMHETHOT MAEN Ce€ COCTOM Off
pa3apoOeH rpaHUTOUEH MaTepHjal, Koj
W TOHATaMy € TOAJIOKEH Ha Mpa3HO
pasopyBame 1 yCUTHyBame. OCBEH cIio-

period from August 1997 to August
2004. Probably, the cryogenic-gravitati-
onal processes were more intensive in
the past colder and more humid peri-
ods, as well as the speed of movement
of the sliding blocks.

Cryosolifluctional periglacial
landforms

According to Kolchakovski
(1996), this group of relief forms in-
cludes: structural (frost) soils, stone rin-
gs, stony tracks, stone polygons, grass
hillocks, stony tongues, crawling turfs
and solifluction terraces. Milivojevic
(2002) includes in this group the soli-
fluction tongues and the solifluction
lobes. Out of all these, grass terraces
and a few solifluctional tongues have
been found at the Osogovo massif. The
reason for the absence of the other
forms is the smaller height of the ma-
ssif, the inclinations (slopes) and the
expositions (terrain aspects) of the
initial relief, the erodible geological
structure and the climatic characteris-
tics (small quantity of rainfalls and
humidity in the soil).

The only region in the inves-
tigated area where it has been noted the
appearance of a solifluction terraces is
the along the eastern side of the ridge
Kitka, at an altitude of 1900-1990 m.
They are created at eastern expositions
with a small inclination (15-20°). They
have irregular look, with a changeable
width of the flattened part (15-40 cm),
whereas their length is estimated at 20-
30 m. The flattened part consists of
crashed granite material which is fur-
ther subject to frost crashing and cho-
pping. Besides the mentioned solifluc-
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MEHATHTE TPEBHH TepacH, Ha CEBepo-
3amagHUTe MaAWHA I0J BpPBOT PyeH
(2252 m), 3abenexanu ce “‘eMOpHOHAI-
HA~ TPEBHU TEpacH, Kaje BereTalrcKa-
Ta TMOKPUBKA HE € IEJIOCHO pacKWHATa,
TYKy € Opasaecto HabpuKaHa HOPMAaIHO
Ha HAjTOJIEMHOT MaJl.

Ha mnaknmonetuTe mnamwHU Ha
OCOroBCKMOT MacuB, Ha HaIMOpPCKa
BucounHa of 1700-2050 m, xako pe3yin-
TaT Ha CONUQIIYKIHOHUTE IPOIIECH,
(dbopMHpaHU Ce HEKOIKY COMU(ITYKIINO-
HU ja3uliy, 0COOCHO M3pa3eHH BO HM3BO-
pumHara denenka Ha KpuBa Peka. Haj-
TOJIEMHOT OJf HUB CE€ Haola CEBEPHO O]l
Hapes Bps (2085 m). Toj uma ceBepHa
eKCIo3ulMja ¥ € (QOpMUpaH IMOMEry
IBaTa KpaTKW W3BOPHWINHM Kpaka Ha
Kpusa Peka (Koszja Peka). IlouerHuot
T.€. HajBUCOK JIe]l Ha ja3ukoT ¢ Ha 1980
m H.B., a 94€JIOTO T.€. TIOJTHOXK]ETO € Ha
1660 m H.B., Taka ITO BKyIHaTa BH-
CHMHCKa pa3nuka u3HecyBa 320 m, a
nopkrHaTta okoiy 450 m. Ilpocednara
MUpOYMHA Ha ja3uKOT m3HecyBa 150-
200 m, mokHOcTa Ha 3adareHara maca
oX 5-15 m, a BKyTIHHOT BOJIYMEH € IpO-
neHer Ha okomy 600.000 m’. ITo crpa-
HUTE, COMU(MIYKIIMOHUOT ja3WK € 3ace-
YeH co Opa3au M Majid JOT4YHIba KO Ce
CHyIITaaT 0 JONWHKHUTE HAa W3BOPHII-
Hute notouu Ha Kpua Peka. Bo noyer-
HUOT JeJ, TOJA MOTKOBHYECTaTa Tpara
(Opa3na), TepeHOT € cierHaT W JOCTa
BIIXKCH, OWMIICJKM CHE)KHATa Maca TyKa
ce 3aJpKyBa HajOoonro (CeBepHa, 0COjHa
EKCIIO3UIIH]a).

IToxpaj HaBemeHara mojaBa, BO
u3BopuiTHaTa yeneHka Ha Kpua Peka
ce KOHCTaTUPaHH C€ YIITE HEKOJKY
MoMaJId CONMM(IYKIIHOHH jasui| (ci. 8),
co pomkuHa onx 200-350 m. 3a HHBHO
(dopMHpame 01 TOJIEMO 3Hauewe Ouie

tion terraces, there have been noted
“embryo” terraces at the northwest slo-
pes below the peak Ruen (2252 m)
where the vegetation cover is not com-
pletely torn apart, but it is furrowed and
wrinkled normally at the greatest fall.

Several solifluction tongues ha-
ve been formed at the inclined slopes of
the Osogovo Massif at an altitude of
1700-2050 m as a result of the solifluc-
tional processes, especially expressed at
the source headgear of the Kriva Reka.
Most of them are located north of Ca-
rev Vrv (2086 m). It has a north expo-
sition and has been formed between the
two short source branches of the Kriva
Reka (Kozja Reka). The initial, i.e. the
highest part of the tongue is at an
altitude of 1980 m, and the forehead,
i.e. the foothill is located at an altitude
of 1660 m, so that the total height
difference is estimated at 320 m, and
the length about 450 m. The average
width of the tongue is 150-200 m, the
power of the covered mass is 5-15 m,
and the total volume is estimated at
600.000 m’. The solifluction tongue is
cut in rills and small glens by the sides
which lower down to the valleys of the
source streams of Kriva Reka. The
terrain is dismounted and quite wet in
the initial part, under the horseshoe
trace (furrow) because the snow mass
here is kept the longest (north, shaded
exposition).

Besides the above-mentioned
phenomenon, several smaller soliflucti-
on tongues have been found in the sour-
ce headgear of the Kriva Reka (Fig. 8)
long from 200-350 m. The frosting and
mealting in the soil and the surfaced
shuddered layer of the mica-schist’s,
the great inclination of the terrain (35-
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3aMp3HYBAkbETO W OJMP3HYBAWHETO BO
3EMjHIITETO ¥ TOBPIIMHCKHOT pacTpe-
CHUT CJI0j HAa MHKAIIMCTHTE, TOJEMHOT
HAaKJIOH Ha TepeHOT (35-45°), BmaxkHOC-
Ta Ha 3EMjUILITETO HAa OBUE OCOJHU EKC-
MO3HUIIMHU | JIP.

45°), the humidity of the soil of these
shaded expositions, etc. were of great
importance for their formation.

Carev Vrv (2085 m)

Cruka 8. ConnduyKInoHH ja3uiy BO U3BOPHIIHATA YesneHKka Ha KpuBa Peka
Figure 8. Solifluction tongues in the source area of Kriva River

3AKJIYUYOK

3a BpeMe Ha IUIEHCTOLIEH, BUCO-
KOIUTAaHMHCKUTE mpenenn Ha Ocoros-
CKHOT MacuB, Owie 3adareHu co crnabu
TJIalyjaTHy npouecy. Bo u3BopuimHUOT
nen Ha p. buctpuna (Ha OyrapckuoT gen
0]l MacHBOT, CEBEPOHMCTOYHO O] BPBOT
Pyen, 2252 m), mpasHuiute Owmie of
JNOJNMHCKM THI W OCTaBHJIE Tpard BO
penjedoT BO BHI Ha LHUPKOBU, KPaTKU
BaJIOBH 1 MopeHH. OBzie ce hopMupanu
3 mupka Ha BucounHa of 1850-2000 m,
BCEUEHH TJIaBHO BO KPHCTAJIECTH KapIiu.
Mpa3HUUYKUTE ja3ulM NPOJOJIKYyBaje
KOH IOJTHOXjeTo 70 okoxry 1700 m H.B.
KaJie ce akyMyJMpalie YeTHUTe MOPEHH,

CONCLUSION

During the Pleistocene, the high
mountainous regions of the Osogovo
massif experienced weak glacial pro-
cesses. The source part of the Bistrica
River (in the Bulgarian part of the
massif, northeast of the peak Ruen,
2252 m) the glaciers were of the valley
type and left traces in the relief in the
form of cirques, short U-valleys and
moraines. Three cirques were formed
here at the height of 1850-2000 m, in-
cised mainly in crystalline rocks. The
glacial tongues continued towards the
foothill to latitude of about 1700 m
where the forehead moraineswere accu-
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a 10 TaT Cce U3TPAJCHH 2 KPaTKH BAJIOBU
monru 1-1,5 km. Opn couyBanuTe Mop-
(DOJIOIIKH €IEMEHTH U O]1 TaJICOKINMAT-
CKaTa pEeKOHCTPYKIMja, BHCHHATa Ha
JoNTHaTa CHeXXHa rpaHuia Ha Ocoros-
CKHOT MacuB ¢ ojapeneHa Ha 1950 no
2000 m H.B. 3a pa3nuka on PyeHckuor
nen, okony Llapes Bps (2085 m), mHema
Tparu o TJiauujajieH peinjed, WiId Max
UCTUTE Ce HAKHATHO YHUIITEHH CO IIe-
purnanujaTHe U QIyBHOICHYAAUOHU
mporiecu. MHaky, ciabaTa 3acTameHoCT
Ha ThanujanHuTe pemjedhHun GopmMu Ha
MacHBOT € MOpajy HeroBaTa KOHTHHEH-
TAJTHOCT ¥ MaJIOTO KOJMYECTBO HA BpHE-
K1, MajaTa BucodrHa Hag 2000 m (Haxg
CHEXHATa I'PaHMLa), HENOTOAHUOT UHU-
nyjanen penjed, epoAMOMITHHOT Teo-
JIOITIKK COCTaB | JIp.

Ilokpaj ¢opmu Ha rinanujaieH
perjed, BO HAJBUCOKHTE JCIOBH Ha
macuBoT (Ham 1700 m H.B.) ce KOH-
CTaTUpaHH MOBEKE MEpUTTIAIMjaTHU T10-
jaBM W Toa: TOJEM HHUBAaLMOHEH LHPK
cesepHo ox LlapeB Bps (2085 m), moToa
HEKOJIKY HMBAalMOHU LUPKOBH, JAaBHUH-
CKH KOPHIOPH M TPEBHU TEPacH Ha UC-
TOYHaTa cTpaHa Ha Omnoto Kutka, mo-
BeKke HUBAIOHW HUIIN U MOPHEA O]l
Kapnu noa BpBoT Main Pyen (2206 m) u
jyxaO ox IlapeB Bps, kaMeHu ctpym u
cnu3Hati OJOKOBM 3amamHo ox Man
Pyen, nonru conudaykunoHu jasuny Bo
n3BopuIHara yenenka Ha Kpusa Peka u
np. Kpynaure nepurnanujanau Gopmu,
KaKoO HUBALIMOHU IIUPKOBH U COMUQITYK-
LUOHY jasul{ Ce CO3JaJeHH 3a BpeMe
Ha BHUpPM, a KAMEHUTE CTPYH, CIU3HATH-
Te OJOKOBM M TPEBHUTE TepacH MOKa-
KyBaaT peleHTHA aKTHUBHOCT.

mulated, and on the way there two
short U-valleys were built, long 1-1.5
km. The height of the lower snow
border line at the Osogovo massif is
determined at an altitude of 1950-2000
m from the preserved morphological
elements and from the paleoclimatic
reconstruction. Unlike the Ruen part,
there are no remnants of glacial relief
around Carev Vrv (2085 m), or the sa-
me have additionally been destroyed by
periglacial and fluvial-denudation pro-
cesses. Also, the weak coverage of the
glacial relief forms at the massif is due
to its continentality and the small
precipitation, the small height above
2000 m (above the snow border), the
inadequate 1initial relief, the erodible
geological composition, etc.

Besides the forms of the glacial
relief, there have been noted several
periglacial phenomena in the highest
parts of the massif (above 1700 m
altitude), such as: a large nivation cir-
que north of Carev Vrv (2085 m), then
several nivation cirques, avalanche cor-
ridors and solifluction terraces at the
castern side of the ridge Kitka, several
nivation hollows, and rock seas below
the peak Mal Ruen (2206 m) and south
of Carev Vrv, rock flows and ploughing
blocks west of Mal Ruen, long soliflu-
ctional tongues in the source headgear
of the Kriva Reka, etc. The huge peri-
glacial forms, such as nivation cirques
and solifluctional tongues have been
made during a Wiirm, and the rock
flows, the ploughing blocks and the
solifluction terraces show a recent acti-
vity.
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