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ABSTRACT. Geosite “Iron Gate” (“Demirkapiya”) is situated on the territory of Samokov Municipality, Sofia District. It is in the glacier valley of Beli Iskar River
between the summits of Golyam Skakavets (2705.9 m) and Musala (2925.4 m). Geosite “Iron Gate” is of aesthetic and scientific value. It includes the deepest part of
the largest glacier valley on the Balkan Peninsula carved out by the Beli Iskar glacier during the Wiirm Ice Age. This is the deepest place in the valley called
"Demirkapiya" or "lron Gate", due to the impressive displacement of 1250 m between the riverbed and the surrounding peaks. The Beli Iskar River valley is a typical
U-shaped glacier trough valley with steep slopes and rounded bottom and a length of 21 km between Kanara Cirque and Beli Iskar village. Side glacier moraines on
both slopes of the valley are formed during the ice age and covered later by supraglacial moraines (scree slopes). They consist of angular or somewhat rounded
particles, ranging in size from large boulders to glacial flour, obtained as a result of the rocks disintegration. The monolith granite of the Musala Body of the Rila-West
Rhodopean Batholith is cut by numerous pegmatite, aplite and quartz veins, vein-like granite bodies and dykes of diorite and granite porphyry, suitable for
demonstration of the principle of cross-cutting relationships in geology. Other important geoconservation features of the site are the glacial and periglacial landforms
and deposits, which may serve for demonstration of the manner in which glaciers work. The area is on the territory of the National Park Rila with restricted measures,
according to the requirements of such category protected areas.
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PE3IOME. l'eoton "KensisHa Bpata" ("[demupkanus") ce Hamupa Ha Teputopusita Ha obiumHa Camokos, obnact Codous. Tolt e B negHMkoBaTa JonvHa Ha p. benm
Wekbp mexay BbpxoeTe lonam Ckakasey (2705.9) n Mycana (2925.4). l'eoton "XKenssHa BpaTta" € C ecTeTuyecka W HayyHa CTOMHOCT. Toil BKMOYBa Hait-
abnbokata YacT OT Hai-ronsmata NeAHMKOBa AonnHa Ha bankaHckus monyocTpos, n3gbnbana oT Genuuckbpekus neHUk No Bpeme Ha BiopmckaTa neaHukosa
enoxa. ToBa e Hai--abNOoKOTO MACTO B fonvHaTa "[emupkanus” unv "YenssHa Bpata", nopaan BHyLuMTeNHaTa AeHuBenauns or 1250 M Mexay peyHOTO KOpUTO 1
oKonHuTe BbpxoBe. [lonuHata Ha peka benu Uckbp e TunuuHa U-o6pasHa nefHuKkoBa [OMMHA CbC CTPBMHM CKMOHOBE W 3206MeH0 AbHO M ObMmkuHa 21 km mexay
KaHapckusi uupkyc v c. Benu Uckbp. CTpaHnyHUTE NEAHUKOBN MOPEHU MO [1BaTa CKIOHA Ha AoNuHaTa ca obpa3yBaHu Mo BPEMe Ha NEHMKOBaTa enoxa 1 NoKpUTH
Mo-KbCHO OT CyMparnauuanti CKIOHOBM MOpeHW. Te ce CbCTOST OT pbbaTv unn Neko 3aobrexn KbCoBe, BapupaLyy oT ronemu BnokoBe A0 NeAHNKOBO bpalLHo,
nony4yeHu B pe3ynTaT Ha pasnafaHeTo Ha ckanute. MOHONMTHUST rpaluT Ha MycaneHckoTo Tano Ha Puno-3anagHopoponckus 6aTonuT ce npecuya oT MHOXECTBO
nerMaTUTHW, aniuTHU U KBapLOBU XWUMK, XUNONOAOGHN TpaHWUTHU Tena 1 Aaiku OT AUOPUT W rpaHUT-Nopdnp, NOAXOASLM 338 AEMOHCTPUPAHE Ha MpUHLMNA Ha
CeKyLLMTe B3aMMOOTHOLLEHUS! B reonorusita. [pyru BaxHW KOHCEPBALMOHHIN XapakTepPUCTMKN Ha TEPUTOPUSTA Ca NEAHUKOBUTE W NepurnaupaniuTe nanawadtm u
OTNOXEHMS, KOUTO MOraT i@ CriyXaT 3a AEMOHCTPaLMSA Ha HaumMHa, Mo KOWTO [elicTBaT negHuumTe. PalioHbT e pasnonoxeH Ha Teputopusita Ha HauvoHaneH napk
"Puna" c orpaHM4eHn MepKky, ChriacHo U3MCKBaHWSATA Ha Ta3W KaTeropyus 3alyuTeHn TepUTOpUN.

KniouoBu gymu: l'eoton ,XKensaHa Bpata’, leonapk Puna

Introduction 1250 m against Musala Peak. The geosite includes
supraglacial moraines developed on both slopes of the glacier
Geosite “Iron Gate” (‘Demirkapiya”) is situated on the valley.

territory of Samokov Municipality, Sofia District. It is in the

glacier valley of Beli Iskar River between the summits of

Golyam Skakavets (27059 m) and Musala (29254 m). i ;

Coordinates of the moraines near the road to Beli Iskar Dam Geological setting

are: 34T 0710994 E, 4673564 N. This point is situated 14 km The area has a simple geological structure. The first data

south of Samokov town and 8 km south of Beli Iskar village. about the native rocks belong to Viquenel (1852) who noted
that the granite forms peaks with a height of 2500-3000 m and
occupies the heights from which Maritsa River expires. On the

Category watershed between Maritsa and Iskar, the author described

white coarse-grained granite and gray granite.
Geosite “Iron Gate” is of aesthetic and scientific value. This is

the deepest place of the deepest and longest glacier valley on Hochstetter (1870) also noted Rila granite as the largest
the Balkans - the Beli Iskar River Valley with a displacement of ~ granite massive in the old crystalline body of the Rhodopes.
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Entering the Beli Iskar River Valley from the north, he
described mica gneiss with layers of amphibolite gneiss,
crystalline limestone, serpenting, and up the valley, "the rock
becomes totally granite-like with large orthoclase crystals."

Bonues (1908) made the first serious contribution to the
petrography of Rila. He described biotite granite in the valley of
Beli Iskar (Sokolets and Demirkapiya). Granites east of Beli
Iskar are described as part of the Western Rhodopes. As far as
their age is concerned, he states: "It can not be said that they
are of a younger geological age than the archaic one."

Later these granites are described as part of the so-called
South Bulgarian Granite (Qumutpos, 1939) with Paleozoic age.

fApaHoB (1943) described the so-called “West-Rhodopean
Batholith” on the territory of the West Rhodopes. According to
the author, "this is a typical batholith, the largest one of the
entire Balkan Peninsula", which is associated with the granite
batholith of Rila.

The leucocratic granite that crops out in the area, belongs to
the Musala Body of the Rila-West Rhodopean Batholith,
characterized by BbinkoB et al. (1989) as a complicated
igneous massive, with four phases of magmatic activity. The
native rock representing the second phase is medium and
coarse-grained biotite granite, intruded during the Lutetian Age
of the Eocene (42-35 Ma ago) into the granodorite of the first
phase and Precambrian metamorphic rocks. In turn, this
granite is cut by granites and plagiogranites of the third phase
and aplitoid and pegmatoid granites of the fourth phase
forming small stock-like bodies or veins. KameHos et al. (1997),
Menyesa et al. (1998) and Kamenov et al. (1999) combine the
third and the fourth phases into a single third type.

Capos et al. (2011) described the granite according to the
previous authors cited above as part of the Musala Body of the
Rila-West Rhodopean Batholith.

Fig. 1. Satellite image of the Iron Gate - the narrower part of the Beli Iskar
glacier valley between the peaks Musala (2925 m) and Golyam Skakavets
(2706 m)

According to these authors the Rila-West Rhodopean
Batholith consists of two differing in age and tectonic position
plutons. They believe that the granodiorites of the first
petrographic type are part of an older (~80 Ma)
sinmetamorphic pluton with calcium-alkaline character and
mantle magma and consider the granites of the second and
third petrographic types in age 42-35 Ma as genetically related

phases of postmetamorphic pluton with high potassium-
calcium-alkaline character.

Fig. 2. Outcrop of the granite of the Musala Body belonging to the second
phase of the Rila-West Rhodopean Batholith along the way to Beli Iskar
Dam

Geodiversity

Geodiversity of Rila was first reviewed in the light of the
geopark development by CwuHboscku (2014), Sinnyovsky
(2014, 2015) who outlined its petrographical and
geomorphological diversity. The geopark potential of Rila
Mountain, glacier formations and supraglacial activity in Rila
were subject also of several other papers (ATaHacoga,
Cunboscku, 2015; LiBeTkoBa, CuHboBcku, 2015; CuHboBCKM €t
al., 2017; Sinnyovsky et al. 2017).

The Beli Iskar Glacier valley is carved entirely in the medium-
to coarse-grained biotite granite of the Musala body which is
exposed on both slopes of the Beli Iskar River Valley between
Musala Ridge to the east and Golyam/Malak Skakavets Ridge
to the west. The granite is leucocratic, light grey to grey-white
in colour with massive and equigranular structure. The texture
is poikilitic and hypidiomorphic-granular. The main rock-
forming minerals are plagioclase, K-feldspar, quartz, and
biotite. Due to the good preservation and perfect outcrops of
the rocks they are appropriate for demonstration of the mineral
composition and magmatic crystallization processes leading to
the formation of structures and textures in igneous rocks.

The monolith granite body in Beli Iskar River valley is cut by
numerous pegmatite, aplite and quartz veins, vein-like granite
bodies and dykes of diorite and granite porphyry, which may
serve for demonstration of the principle of cross-cutting
relationships in geology. The outcrops of fresh granite allows
demonstration of the mineral composition and the processes of
magma crystallization, resulting in the structures and textures
of the igneous rocks (Fig. 3).
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Fig. 3. Outcrops of fresh granite near Waterfall Lyutidol

Morphology

In addition to the remarkable petrographic peculiarities other
important geoconservation features of the geosite are the
glacial and periglacial landforms and deposits, suitable for
demonstration of the manner in which glaciers work.

The geosite includes the deepest part of the largest glacier
valley on the Balkan Peninsula carved out by the Beli Iskar
glacier during the Wirm Ice Age. It covers both slopes of the
valley, where lateral moraines of the glacier are preserved,
covered by Holocene supraglacial deposits - scree slopes (Fig.
4). This is the deepest place in the valley called "Demirkapiya”
or "lron Gate", due to the impressive displacement between
the River Basin and the surrounding peaks.

Fig. 4. Scree slopes on the right bank of the Beli Iskar River composed of
angular granite boulders

Liujuh (1897) first established traces of glacial activity on
the Balkan Peninsula in Rila during his field trip in 1895.
However, he believed that there are only cirques glaciers, but
not valley glaciers of alpine type, because he did not
investigated the Beli Iskar Valley. He had only doubts about
the Cherni Iskar Valley, where he found glacial terraces. Later
the glacial landscapes in the area are described in the works of
Pages (1920), Oenupapes (1928, 1932), WaHoB (1954),
noBHs (1958, 1963) and others.

The Beli Iskar River Valley is a typical U-shaped trough
glacier valley with steep slopes and rounded bottom (Fig. 5).
Its length is 21 km between Kanara Cirque and Beli Iskar
village. Its accumulation zone includes also Beli Iskar and
South Zelenivrah cirques. It has also been fed by numerous
side cirques namely such as Kovach Cirque, East and West
Nalbant Cirques, North Zelenivrah Cirque, Shishkovitsa
Cirque, Devil's Cirque, Preka Reka Cirque, Darkev Cirque,
Golyam Bliznak Cirque, South Skakavitsa Cirque, Trite Mushi,
Golyama Skakavitsa and Sakan Dupka Cirques (Fig. 6), as
well as several valleys with not well differentiated cirques such
as Malak Bliznak, Toshov dol, Lyuti dol and others.

Fig. 5. U-shaped glacier valley of the Beli Iskar River

The side glacier moraines on both slopes of the valley are
covered by supraglacial moraines (scree slopes) formed
according to Matthes'’s (1930) scheme.

Fig. 6. Sakan Dupka Cirque between Golyam and Malak Skakavets peaks

The end moraine is located in the end of the valley south of
Beli Iskar village. Originally, LiBujuh (1897) considered as an
end moraine the old rupee around Iskar River near Samokov,
remaining from the extraction of spilled magnetite for the needs
of traditional forge crafts. Later, his teacher Albrecht Penck
(1925) found that the end moraine was at the village of Beli
Iskar. The scree slopes are composed of unconsolidated and
unsorted granite boulders ranging from several centimeters to
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more than a meter in size (Fig. 7). The fine-grained material
(sandy and clayey fill fraction) is washed away by the surface
water and the moraine debris are without matrix.

Interpretation

Around 11 000 years ago as the ice advance began to melt,
glacial deposits or drift were left behind. The active processes
are related to direct reworking of the rock material due to the
glacier movement (glaciotectonism). The moraines formed in
this way consist of somewhat rounded particles, ranging in size
from large boulders to glacial flour, obtained as a result of the
rocks disintegration. These are usually the ground moraines
and lateral moraines formed below the glacier surface.

Fig. 7. Lateral moraines formed as a result of the placing of chaotic
supraglacial debris on the ice surface due to the frost shattering of the
steep side slopes that remain there after the glacier retreat

After melting of glacier in the end of the Pleistocene and the
beginning of the Holocene, the rock boulders remained on the
slopes of a glacier valley, where they continue to slow down as
a result of frost weathering. These lateral moraines are formed
as a result of so called “passive processes” of the placing of
chaotic supraglacial debris on the ice surface due to the frost
shattering of the steep side slopes that remain there after the
glacier retreat (Fig. 7). The continuous accumulation of angular
boulders on the glacial moraines leads to formation of the so
called scree slopes or supraglacial moraines. They are angular
and coarse-grained with centimeter to boulder size without
matrix. These scree slopes or supraglacial moraines are
formed as a consequence of the frost weathering which attacks
the rock massive through the joints and leads to the separation
of blocks by ,plucking” called glacial quarrying in the manner
described by Matthes (1930).

The modern post-glacial alluvial deposits in Beli Iskar River
Valley, initially formed out as the ground moraine material of
glacier, are subsequently reworked and rounded by the river
stream. They are represented by poorly sorted sediments
containing stones up to boulder size (Fig. 8).

Fig. 8. The alluvial deposits are represented by poorly sorted sediments
containing stones up to boulder size

Surrounding landscape

Green Ridge Moraines are formed as supraglacial lateral
moraines on both slopes of the Beli Iskar Glacier. West of the
geosite is situated Geosite Skakavitsa including the second
highest peak in Skakavitsa share of Rila Mountain Golyam
Skakavets (2706 m). West of the geosite is the beautiful alpine
landscape of Skakavitsa — deep cirques formed the pyramidal
peaks of Golyam Skakavets (2706 m) and Malak Skakavets
(2670 m) and wooded eastern slope of Zeleni Rid (Green
Ridge). In the floor of the valley flows Beli Iskar River, which
together with Cherni Iskar River gives rise to the longest
Bulgarian river — Iskar River. Two kilometers east of the
geosite is situated Musala Peak (2925 m), the highest peak in
the Balkans.

Sensitivity and protection measures

The geosite is located in a restricted area because of the
status of Beli Iskar Dam as a source of drinking water. The
area itself is on the territory of the National Park Rila with
restricted measures, according to the requirements of such
category protected areas. Quarrying and other mining activities
are forbidden in the whole park area.

Access

The access to the geosite is easily feasible on the road from
Beli Iskar village to Beli Iskar Dam which is asphalt paved up to
the entrance of Rila central reserve. It is part of the mountain
road traversed through Dzhanka Pass in the early 20 century
to connect Samokov with Yakoruda, Belitsa and Razlog.
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