ACTA UNIVERSITATIS CAROLINAE
1999 GEOGRAPHICA, No, 2, PAG. 69-99

Geomorphologic analysis of the Losenice River
catchment area

BOHUMIRA LOSENICKA, FILIP MUSIOL, JAN VOTYPKA

Charles University, Prague, Faculty of Science,
Department of Physical Geography and Geoecology

Abstract: The paper brings the results of detailed geomorphic research and mapping in the
genetically interesting territory of the gold-bearing Losenice River catchment area situated in
the marginal part of the Sumavské plin& Plains on the contact with the Svatoborské vrchovina
Highlands. The paper characterizes the components of the physical geographical sphere and
consequently presents the geomorphologic analysis and classification of landforms with a
special respect to the cryogenic ones. Attention is also paid to both present day and historical
gold mining in this region.
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1. Basic physical geographical characteristics
1.1 Orographic delimitation

The studied territory was delimited as the catchment area of the Losenice River taking
source in peat-bogs near Zlata Studna (Mezilesni slaf Moor) at 1130 m a.s.l. It is 16.8 km
long and its catchment area covers 54.4 km?. The average flow at its mouthing into the
Otava River in the village of Rejstejn is 0.65 m>.s!. Its main affluents are the Zlaty potok
and the Pénivy potok Brooks.

1.2 Orographic classification

The Losenice River catchment area belongs, according to the geomorphologic
classification of the Czech Republic (Lou¢kova in Demek et al. 1987, Balatka 1995), into
the Sumava System, Sumavskd hornatina Hilly Region, Sumava Mountains and
Sumavské podhuifi Foothill Units. In the Sumava Mountains Unit, the Sumavské plang
Plains Sub-unit and the Districts of Kvildské plané Plains, Javornicka hornatina Hilly
Region and Svojiska hornatina Hilly Region reach into the catchment area. From the
Kvildské plané Plains District, the Modravské plané Plains reach the catchment by its
Churariov part. The catchment area includes also the southern projection of the SuSicka
vrchovina Highlands belonging into the Svatoborska vrchovina Highlands Sub-unit in
the Sumavské podhiifi Foothill. As far as the SuSickéd vrchovina Highlands District is
concerned, the Hartmanicka vrchovina Highlands reaches the catchment by its
KaSperské Hory part.
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The whole Losenice River catchment represents the structural denudational and
erosional denudational type of relief with a predominance of forms the formation of
which has been mainly conditioned by exogenic factors.

1.3 Geology

From the geological viewpoint, the Losenice River catchment area is formed by the
moldanubicum with three principal rock series interfering into it (Kodym O. ml. 1961).
From the north, it is the various series of the SuSice — Votice — StraZzov region (gneisses
with more frequent intercalations of different rocks), from the east and the south-east the
uniform series of the Volary region (crystalline limestones, erlans and less frequent
orthoamphibolites) and from the south and the south-east the series of the Kralovsky
hvozd Forest (mica schist, gneisses and migmatites with not frequent intercalations of
quartzites, erlans, limestones, graphitic rocks, amphibolites and orthogneisses).

1.4 Tectonics

Regional metamorphosis in the territory went on successively several times and with
a different intensity. Rocks were at first metamorphozed before the Palacozoic times
probably through a lower regional metamorphosis connected with faulting, The final
regional metamorphosis was complete — catazonal (Buday et al. 1961).

The whole region was also affected by an intensive migmatization of probably
anatectic origin. Anatectic processes might have been at the origin of some vein rocks
forming bed bodies — mainly smaller lenses. The most intensive migmatization affected
the region situated in the south-western part of the territory on the Pénivy potok Brook
left bank (from the Kozi hibety Ridges to the Zhufi Village). There are pronouncedly
migmatized gneisses and migmatites (on some places having even the character of
progressive migmatites).

The territory is petrologicly uniform and it is formed primarily by paragneisses,
secondarily by orthogneisses, quartzites, vein rocks and small granite bodies. The oldest
rocks in this region are paragneisses going from biotitic, biotitic-sillimanitic, quartzitic-
biotitic ones to biotic-quartzitic and quartzitic gneisses, occasionally equally quartzites.

Moldanubicum rocks were generally affected by a very intensive faulting in the period
of the regional metamorphosis (the so-called forced tectonics). On that occasion, the
older structural lines were wiped off and an apparently uniform structure was formed — it
1s nearly impossible to delimit there pre-metamorphic tectonic units and to distinguish the
impact of individual orogenic processes, or phases.

The old tectonic lines of the moldanubicum go in two directions characteristic for the
structure of the whole Europe. The most important is the roughly north-eastern direction
of structural lines. This direction is predominant in the whole moldanubicum with the
exception of its marginal parts and it is conditioned by the principal faulting of the
moldanubicum. The second north-western direction is characteristic mainly for the
marginal part of the moldanubicum (the Sumava Mountains, the Cesky les Mountains and
the adjacent parts of Austria and Bavaria).
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1.5 Hydrography

Nearly the whole Sumava Mountains (their Czech part) as well as their foothills
belong to the Vltava River catchment, with the exception of a small territory of the
Zelezna Ruda Basin and its neighbourhood, drained by the Rezna River into the Danube,
and a small part at the south of the Ceskokrumlovska vrchovina Highlands drained by the
Miihl River from which the Schwarzenberska stoka Canal leads to the Vitava River. The
main European watershed line separating the catchment of the North Sea and that of the
Black Sea is running along the flat Sumava ridges.

The most important river of the Sumava Mountains is Vltava, which takes its sources
at the eastern slope of the Cerna hora Mountain (1315 m a.s.l.) near the former hamlet of
Bucina at 1172 m as.l. The second main Sumava river draining the western part of the
Plan€ Plains is Otava. It originates by the confluence of its source streams Vydra and
Kiemelna near Ceiikova Pila.

Losenice takes its sources, as it was already mentioned, in peat-bogs near Zlata Studna
(Mezilesni slat Peat-bog) at about 1.4 km north-north-westwards from Pfilba (1219.1 m
a.s.l.), and that at the altitude of 1130 m. Its length is 16.8 km and its catchment area 54.4
km?. The mean flow at its mouthing into the Otava River in the Rejitejn Village is 0.65
m?.s". Its upper course runs to the north, under the Valy Mountain (1010.0 m a.s.1.) it turns
to the north-west. The main affluents are the Zlaty potok and the Pénivy potok Brooks.

The profile curves make it clear that the Losenice River has not equilibrated gradient
conditions. The upper course flowing through the area of old planation surfaces has, from
its source down to the kilometre 11.5 from the mouthing, a much lower gradient that its
middle course down to the kilometre 4.5 km from the mouthing. The lengthwise profile
of the Losenice River system is shown in Fig 1. and Fig 2.

The right-side affluents, with the exception of the Zlaty potok Brook upper course,
have a generally a lower gradient approaching that of the Losenice River and their length
is shorter. On the contrary, the left-side affluents are much swifter and longer than the
right-side ones.

1.6 Geomorphologic evolution of the Sumava region

‘Two basic stages can be distinguished in the geomorphologic evolution of the Sumava
region. During the older evolution stage ending at the end of the Secondary and during
the Lower Tertiary, the so-called Mesozoic-Palacogene monotonous planation surface
was formed there at a relatively low altitude of 150 to 250 m. The surface of this
“peneplain” was deeply weathered and covered by a thick mantle of mainly kaolinic
weathered materials. Basal relics of this weathered mantle are maintained in a thickness
going from several decimetres to 30 m only in some parts of the former planation surface.

Due to subsequent neotectonic deformations, the original planation surface is now
fragmented and dislocated at different altitudes going from 400 m in the foothill to nearly
1400 m in the summit part of the mountains (for instance Blatny 1376 m a.s.l.).
Transgression of the Cretaceous sea did probably not affect the Sumava Mountains
(Buday et al. 1961). In shallow depressions of the peneplain surface, a river network,
different from the present one, was being formed during the Tertiary. A part of the
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Fig. 2: Lenghwise profile of the river system of the

Losenice catchment area (left affluents)

Fig. 1: Lengthwise profile of the river system of the

Losenice catchment area (right affluents)
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Sumava territory was drained by streams to the south-east, which is witnessed for
instance by wide and shallow valleys of the upper course of the Vltava River.

At the end of the Lower Tertiary (Oligocene), there begins the younger neotectonic
stage characterized in its initial stage by faulting of the old planation surface of the
crystalline underlayer of the Sumava region (the Sumava megoanticline). During the
following transitory stage and mainly in the final stage at the end of the Tertiary and
in the Lower Quaternary, the whole Sumava region was involved into younger
orogenesis which, as it was proven by levelling and other observations, has not yet
come to an end. With the simultaneous impact of vertical movements (the uplift
reached there more than 1000 m) and local tectonic compression, there occurred
within a period of about 5 million years differently intensive fault-type deformations
(Sumava anticline), to a certain extent complicated by the already sooner founded
faults and only to a limited extent affected by external geological factors (erosion by
water streams, denudation, slope movements, etc.). The original peneplain war
separated by these processes into individual mountain groups, some parts were
vaulting (especially the main Sumava ridge), the other ones depressing. The Pliocene
uplift of the Sumava Mountains sensibly increased the height difference between the
upper and the lower erosion base which lead to a vigorous increase of deep erosion
activities of water streams.

Very important were also decreases of the water level surface of the lake in the
Ceskobud&jovickd panev Basin during its emptying. At higher gradients, slope streams
cut themselves deeper into the slope and shifted their sources upstream. In source areas,
frequent captures occurred.

Under worse climatic conditions in the Pleistocene, there was a strong impact of
external factors in the evolution of the peneplain surface of the Sumava. Particularly
important was the deep erosion by rivers and brooks, which disturbed the older flat relief,
mainly at the margins of mountains, and in their foothills (Louckova J. in Demek J.
1965).

According to very disputable and little founded opinions presented by A. Kopecky
(1983), the principal orographic units of the Sumava Mountains — ridges and valleys —
correspond mainly to neotectonic structures, that is to brachyanticlines and to
brachysynclines. Similar fissureless deformations were found also in young correlate
sediments on slopes of some mountains and in their foothill.

Views on the Sumava glaciation have been frequently changing during the last 100
years and they were often even contradictory, especially as to the extent of glaciation. In
1886, F. Bayberger published a paper in which he supposes that the mildly undulated
Sumava relief was covered, above the altitude of 1000 m, by a continuous firn cover or
by firn ice. From there, short glacier tongues ran down to river valleys. This hypothesis
1s backed by the existence of rock smooth surfaces and gravel alluvia on river banks.

However, many researchers rejected this idea about the Sumava glaciation. In 1887,
Vienna geographers Penck, Bhm and Rodler made an excursion to the Sumava
Mountains and explained some Bayberger's mistakes in determination of glacial
relics.

The hypothesis about a larger glaciation of the Sumava appeared again in the years
1928 — 1931. Priehduser (1927 — 1931 in Kunsky J. 1933) based its explanation on the
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Sumava glaciation on a detailed mapping of small glacial forms. According to him, the
glacier descended on some places down to the altitude of 480 m. Another author,
Rathsburg (1928 — 1932), assumed the lowest limit of the largest Sumava glacier
(Javorsky ledovec Glacier) to be situated at the altitude of 850 — 830 m.

During the Second World War, the research into the Sumava glaciation was interrupted
and even after the war was practically not renewed. The majority of specialists support
today, because of a relatively long distance of the Sumava Mountains from the ocean and
by that a reduced quantity of snowfall, the Rathsburg’s opinion of only local low
mountain glaciation under the form of small slope and cirque firn glaciers formed in the
cryogenically remodelled depressions on mainly to the north-east exposed slopes.

The decrease of mean annual temperatures in the Pleistocene resulted not only into the
occurrence of local Sumava glaciation and into a significant enlargement of Alpine
glaciers, but also into a large continental glaciation of the whole northern and of a part of
the central Europe. In the foreland of these glaciers in the so-called periglacial zone, the
climate was very cold and dry. Consequently, permafrost was prevalent in the relief and
intensive mechanical frost weathering went on. This was conditioned mainly by phase
transformations of water in rock cracks. These processes resulted into characteristic
phenomena and into micro-to macrolandforms — cryogenic forms.

Glaciation affected thus the relief modelling in the highest parts of the Sumava
Mountains, whereas in lower altitudes the relief was affected mainly by cryogenic
processes and by fluvial activities. Frost weathering was going on flat ridges of the
Sumava Mountains and in their foothills. In the summit parts, there were formed frost
cliffs, stone seas, rock streams, structural soils and other forms. At lower altitudes, mainly
solifluction and cryoturbation occurred.

Islands of crystalline limestones and erlans, in which karst phenomena developed
(Straginska jeskyn& Cave, Sudslavick4 sluj Cave and others) were formed on some places
by selective erosion.

The present character of the Sumava Mountains is the result of a long-term evolution.
The central part of the mountains conserved its old peneplain relief (Sumavské plané
Plains). The impact of the Pleistocene glaciation has remained limited on the highest
parts of some mountain groups. Rejuvenation of the relief is mainly the result of water
stream erosion, which manifested especially in the Sumava foothill and at the margins of
the mountains themselves (Louckova J. et al. in Demek J. 1965).

Old planation surfaces dating form the end of the Secondary form the relics of the
oldest relief especially in the southern part of the catchment area. In this region, a great
part of the surface is covered by erosional denudational plateaux (2.2 km?) and by mildly
inclined erosional denudational slopes (5.52 km?).

During the Tertiary and the Quaternary, tectonic uplifts resulted into a sensible
intensification of deep activities of water streams, which disturbed the old flat relief. It is
evident that tectonic faults and lines from the period of formation of the massif were used.
This type of relief fills the whole catchment of the Losenice River, with the exception of
its southern part.
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2. Geomorphologic characteristics of the catchment area
(Fig. 3 and Fig. 4)
2.1 Forms conditioned by endogenic factors

They are forms conditioned by endogenic factors, mainly by tectonic faults,
exfoliation arches, fissuring and lithologic characteristics of rocks. In the mapped
territory, there are only structural ridges and perpendicularly inclined structural
denudational slopes with an inclination superior to 20°,

Structural ridges occur only in the upper part of the catchment area, and that in the
northern part of the Vyrovec ridge (865.4 m a.s.1.) in a length of about 600 m. The ridge
is formed in its top position by an outcrop of exfoliation arch. There are other structural
ridges on the left bank of the Pénivy potok Brook at 200 m northwards from the Bily
Potok gamekeeper’s lodge.

Perpendicularly inclined structural denudational slopes cover in the mapped territory
an area of 0.9585 km?, i.e. about 1.76 %.

Structural slopes are situated especially in the lower part of the catchment, and that
roughly in four different areas: the right bank of the Losenice River and of the Zlaty potok
Brook, the area situated north-eastwards from the Rejstejn Village, the area situated
south-westwards and westwards from the confluence of the Losenice River and the Zlaty
potok Brook and the area of the south-eastern slope of the Chlum (962.4 m a.s.1.).

The largest structural slopes occur in the first area i.e. on the right bank of the
Losenice River and the Zlaty potok Brook.

2.2 Forms conditioned by exogenic factors

They are forms due to exogenic factors. They are mainly plateaux and slopes formed
by denudational accumulational processes. They include also fluvial forms.

2.2.1 Erosional denudational plateaux

Erosional denudational plateaux form parts of relief with an inclination inferior to 2°,
which are further divided into summit, slope and saddle ones.

In the Losenice catchment, they cover in total 2.7 km?, i.e. 4.97 % and they are situated
mainly in its lower part. The largest area is covered by slope plateaux (1.14 km?), which
are in the mapped territory above all in its southern part (Ranklovskd rovina Plain,
Mezilesni slat Peat bog, Zhuiské slati Peat bogs). Saddle plateaux cover about 1 km?2
(Ranklovska rovina Plain, Mezilesni slat Peat bog, Zhtifské slati Peat-bogs, Safafiv vriek
Hill). The smallest area is covered by summit plateaux — 0.56 km? (U tfi jedli — 1151.5 m
a.s.l, spot height 1141.0 m a.s.1., Ranklovska rovina Plain, Lidlovsky kopec Hill — 833.9
m a.s.l.). Approximately 75 % of the area of the plateaux in the lower part are situated at
the altitude of 700 to 900 m, in the upper part mainly at the altitude of 1000 to 1200 m.

2.2.2 Mildly inclined erosional denudational slopes (2 to 5°)
Cover in total 9.18 km?, i.e. 16.9 % of the territory. They form mainly large valleys of
water streams (Cerveny potok Brook, the upper course of the KaSpersky potok Brook),
they also occur on flat watershed ridges, for instance Nicov, Kozinec (884.0 m a.s.l.),
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Fig. 3: Geomorphologic map of the Losenice catchment area
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Key and definition of landforms to the detailed geomorphologic map of the Losenice catchment area

FORMS CONDITIONED BY ENDOGENIC FACTORS
Structural forms

G

Perpendicularly inclined structural denudational slopes (over 20°)
This category includes those slopes or their parts, during the formation of which deposition
conditions and lithological characteristics of rocks, tectonic predispositions and possibly also
the crack system came into play . The slope is classified as structural denudational one if the
part of structural elements in the slope is superior to 40 % of the area.

FoRMS CONDICIONED BY EXOGENIC FACTORS

Erosional denudational forms

NN
0

Fluvial forms

7

e

Erosional denudational plateaux (0 — 2°)

Parts of the relief developed independently of the structure of the underlayer with an
inclination inferior to 2°, According to their position, they are classified as: V — summit, Sy —
slope, Se — saddle.

Mildly inclined erosional denudational slopes (2 - 5°)

Medium inclined erosional denudational slopes (5 — 10°)

Steeply inclined erosional denudational slopes (10 - 20°)

Perpendicularly inclined erosional denudational slopes (more than 20°) These slopes have
developed independently on the structure of the underlayer

Slope and valley dips — catchment basin

They are depressions spread in the highest parts of the erosional and the valley networks. They
mostly line the margins of structural denudational and erosional denudational plateaux. They
may also appear on mildly to medium inclined slopes. Their origin and evolution are due
mostly to suffusion processes and to surface fluvial activities.

Erosional furrows

The youngest erosional forms developing mostly independently on the rock structure. They
are mostly deepened into the soft unconsolidated material (weathered mantle, slope
sediments) covering the rock underlayer.

Ravines
Type of valleys with a high inclination of bottom that are elongating quickly by retrogressive
erosion. Deep erosion prevails during formation of a ravine. Its cross profile is V-shaped.

Accumulation fluvial forms

-
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Alluvial plain
Recent accumulation area of a water stream formed by unconsolidated sandy and loamy-
sandy sediments.
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b

Alluvial cones
Forms constituted by fluvial accumulation activities at mouthing of valleys, erosional furrows
and ravines. Their ground plan is usually triangular.

Cryogenic forms

Q

L &

Cryogenically remodelled relics of exfoliation arches

Frost cliffs

Rock step in a slope or at the margin of a plateau formed by frost weathering and removal.
Rock walls of frost cliffs are, in dependence on the rock structure (mainly on cracks or layer
surfaces) vertical or almost vertical, eventually overhanging. They include also cryogenically
remodelled rock outcrops.

Stone seas - continuous — non continuous

Areas covered by a greater quantity of rock blocs and sharp-edged debris separated from rock
walls that cover at least 50 % of the surface. During the formation of stone seas, gravitational
and slope processes come into play. Continuous stone seas are up to several metres thick. The
non continuous ones are formed by irregularly distributed blocs.

Lonely boulders (independent on the rock underlayer)
Rock blocs of larger size lying on weathered rocks. They are individual blocs separated from
rock walls and transported, by gravitation and slope movements, into lower positions.

Anthropogenous forms

e

Other forms

?

Agrarian terraces, erosion control walls and accumulated stones

Anthropogenous steps (walls) due to human farming activities. Forms over 1 m of height and
50 m of length are mapped.

Anthropogenously remodelled relief

Larger areas remodelled by any human activity (land development, gold panning, mining,
efc.).

Springs

Peat bogs
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Milovsky vrch Hill (994.0 m a.s.1.), in the summit parts of some spot heights, for instance
Suchy vrch Hill (957.5 m a.s.1.), Nad Rejstejnem (847.9 m a.s.l.) and in the area between
Zlata Studna and Pfilba (1219.1 m a.s.l.). They mostly pass to medium to steeply inclined
erosional denudational slopes.

2.2.3 Medium inclined erosional denudational slopes (5 to 10°)

Cover in the mapped territory an area of 13.86 km?, i.e. about 25.5 %. They occur
mainly between the course of the Losenice River and that of the Zlaty potok Brook
(westwards from Cervend, westwards from Nicov, westwards from the Popelna hora
Mountain — 1087.2 m a.s.l., and in the north-eastern (westwards from the Krilovsky
kdmen Stone — 1058.3 m a.s.l.) and the south-eastern (north-eastwards from the spot
height U tfi jedli — 1151.5 m a.s.l.) part of the mapped territory.

2.2.4 Steeply inclined erosional denudational slopes (10 to 20°)

Cover in the mapped territory 19.35 km?, i.e. 35.6 %. Slopes of this type are mainly
in the south-western part of the mapped territory (slopes on the left bank of the Losenice
River between the RejStejn Village and the Valy spot height — 1010.0 m a.s.1.) and in the
northern part of the territory on both banks of the Zlaty potok Brook. This type of slopes
occurs the most frequently at the altitudes of 700 to 900 m in the lower part of the
catchment and at 800 to 1000 m in the upper part of the catchment.

2.2.5 Perpendicularly inclined erosional denudational slopes (above 20°)

Cover in the mapped territory roughly 6.3 km?, which is 11.6 %. They are represented
proportionally both in the lower and in the upper part of the catchment. In the lower part
of the catchment area, their occurrence is generally bound to the course of the Losenice
River, Zlaty potok Brook and of their affluents. They are less frequent on hillsides of
elevations and ridges. In the upper part of the catchment area, they are mainly on the
north-eastern and eastern hillside of the Hufskd hora Mountain (1187.1 m a.s.l.) and
along the Losenice River course.

They occur at all altitudes, their occurrence is mostly bound to the above-mentioned
water streams and they follow the changing direction of those streams. On
perpendicularly inclined erosional denudational slopes, there is the majority of frost cliffs
and cryogenically remodelled rock outcrops.

2.2.6 Cryogenic modelling of slopes

In cold periods of the Pleistocene, intensive periglacial processes modelled bizarre
forms, which we call cryogenic, in the area below the head of the glacier. The main cause
of their formation was mechanical frost weathering. A significant factor of frost
weathering is precipitation or melted water that penetrates into cracks, fissures or clefts
between layers. When transforming into the solid state, the volume of water increases (of
about 9 %), ice exercises pressure on walls and cracks are getting larger.

The most frequent cryogenic forms in the mapped territory are frost cliffs and
cryogenically remodelled rock outcrops. Under the impact of frost weathering, solifluction,
gravitational and other slope movements, continuous and discontinuous stone seas, rock
streams and other cryogenic accumulation forms developed under the frost cliffs.
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A frost cliff is a rock step in a slope formed by frost (cryogenic) weathering and
resulting removal. Walls of frost cliffs are, in dependence on the rock structure (mainly
on cracks or layer surfaces) vertical or nearly vertical, possibly overhanging. Their height
and length vary, they usually reach several metres or tens of metres.

In general, cryogenic forms (frost cliffs, cryogenically remodelled rock outcrops,
stone seas and stone streams) has developed in the studied region in six principal areas:
a. The area of the Kralovsky kamen Stone (1058.3 ma.s.l.), Zdanov (1064.5 m a.s.l.) and

Chlum (962.4 m as.l.), witere there are about 35 frost cliffs at the altitude of 825 to

1065 m a.s.1. On Chlum, rock walls of frost cliffs are mainly oriented from the north

to the south.

b. The area of slopes along the course of the Losenice River and the Zlaty potok Brook.
It can be divided into two geomorphologically different groups — the left and the right
bank of the Losenice River and the Zlaty potok Brook. Slopes on the right bank of the
mentioned streams are mostly structural, only locally interrupted by valleys of their
affluents, which have no names.

In total, there are about 74 frost cliffs and cryogenically remodelled rock outcrops in

that area. Structural slopes are mostly formed by outcrops of the exfoliation arch, the

orientation of which corresponds to the direction of the course (west-east) and the
wings of the arch are oriented to the south to south-west.

¢. The area of the Klostermanniv vrch Hill (740.6 m as.l.), Vinice (812.2 m as.l.) and
north-westwards from the Nad Rejitejnem spot height (847.9 m a.s.l.). The area of the
Nad Rejstejnem north-western margin is mainly formed by frost cliffs developed on
outcrops of the exfoliation arch. On the opposite bank, there are in the localities of the
Klostermanniyv vreh Hill and Vinice not very large structural denudational slopes formed
by cryogenically remodelled rock outcrops. There are also about 18 frost cliffs there.

d. The area of the Suchy vrch Hill (957.5 m a.s.l.), the Milovsky vrch Hill (994.0 m
a.s.l.) and the Lidlovsky kopec Hill (839.9 m a.s.1.) which are elevations situated on
the NW-SE line between the courses of the Losenice River and the Zlaty potok Brook.
In the summit parts of these spot heights, there are about 16 frost cliffs.

e. The area of Valy (1010.0 m a.s.1.) and the Safafiv vriek Hill (928.9 m as.1.), where
there are about 23 frost cliffs at the altitude of 900 to 1000 m a.s.l., the rock walls of
which are mostly N-S oriented. The southern slope of the Safafiv vriek Hill and the
eastern and the northern slope of Valy are mostly formed by predominantly
continuous stone seas.

f. The area of Vyrovec (865.4 m a.s.l.), where there are roughly 44 frost cliffs and
cryogenically remodelled rock outcrops, mostly at the altitude of 700 to 900 m. They
were formed mainly on the outcrop of the exfoliation arch, which is approximately N-
S oriented. With this direction correspond also the prevailing directions of crack
surfaces.

Morphologically significant localities of occurrence of cryogenic forms are differently
high outcrops of exfoliation arches situated mainly on the left bank of the Losenice River
and the Zlaty potok Brook. These arches are mostly oriented in the same direction as the
water course (E-W for the Zlaty potok Brook and SE-NW for the Losenice River). The
southern and south-western margins of the arches are mostly perpendicular and they form
the majority of structural denudational slopes in the Losenice River catchment area.
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Cryogenic forms occur in the Losenice River catchment area mainly on steeply and
perpendicularly inclined erosional and structural denudational slopes. On medium and
mildly inclined erosional denudational slopes, they appear only exceptionally.

2.2.7 Significance of crack systems for the river network formation
and the origin of cryogenic forms

An analysis of crack diagrams may contribute to explanation of the origin, orientation
and general modelling of rock forms and of the relief. The pressure acting during the
solidification or shortly after the solidification, firmly fixed the system of measurable
cracks. They form precise systems that mostly define the shape, the size and the
arrangement of forms developed on denuded parts of the massif (Votypka J. 1970). By
this way there occur primary landforms (frost cliffs, pseudocirques) which have then a
decisive impact on formation of secondary landforms (stone seas, rock streams).

Crack diagrams mostly show two or more crack systems of S and Q cracks (see
lower). When evaluating individual systems, the following facts should be considered:
A. existence of the primary crack system originated by slow crystallization of magma, by

its contraction and by the simultaneous effect of oriented pressure;
B. existence of the secondary crack system originated by

a) the effect of endogenic forces on the solidified magma, the pressure may either use
he predisposed cracks of the primary system or form a new system;

b) a change of pressure direction during solidification of magma which is manifested
in the solidified parts by formation of a new crack system, whereas the old system
is maintained.

In total, 1216 measurements of crack surfaces were done. Measurements of crack
directions were done in six localities in the Losenice River catchment area: on the
Losenice upper course, on Chlum (962.4 m a.s.l.), on Zddnov (1064.5 m a.s.l.) and on
Krilovsky kimen Stone (1058.3 m as.l), on the Losenice right bank upstream of
RejStejn, on the Zlaty potok right bank at the Nadéje gallery and on Vyrovec (865.4 m
a.s.1.). Crack surfaces were measured mainly in biotitic paragneisses, with the exception
of Zdanov, where there locally occur outcrops of biotitic granite porphyry.

Measurements were done exclusively on rock forms, because there are no open
quarries in the Losenice catchment area. The established data were entered into Cloos
rosettes. The classification introduced by H. Cloos (1921) was used for the analysis: S
cracks are N-S—oriented cracks with a span of 30°, Q cracks are E-W-oriented cracks
with a span of 30° and L cracks are conform with the former surface.

Five of the crack diagrams show two systems (the primary one and the secondary
one) of crack surfaces S and Q. Only in the case of the Losenice upper course we can
presume from the diagram that there are probably three systems of crack surfaces S and
Q. Besides the two precedent systems, the tertiary system as well can be distinguished
there.

In the case of the Losenice right bank near Rejstejn and the Zlaty potok right bank at
the Nadéje gallery, Q cracks significantly prevail (orientation of 90 to 110 grades) over S
cracks (orientation of 190 grades). The direction of Q cracks is identical with the
prevalent direction of the course of the Zlaty potok Brook and the lower course of the
Losenice River.
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On Vyrovec, there prevail S cracks (190 to 200 grades) over Q cracks (110 to 120
grades), also here the dominant direction of Q cracks coincides with the direction of the
course of the Pénivy and the Jedlovy potok Brooks. The secondary crack system in this
locality is clearly determined by the directions of 80 and 150 grades.

The best developed primary crack system in the Losenice catchment can be found in
the Zdanov area (1064.5 m a.s.1.) and mainly on Chlum (962.4 m a.s.1.). Q cracks (100 to
130 grades) prevail there over S cracks (0 to 20 grades). The secondary crack system is
more developed in the Zdédnov area, in the Chlum area it is developed only minimally. It
is formed by the directions of 150 to 160 grades and 40 to 60 grades.

Differently from the precedent localities, neither the primary nor the secondary crack
system can be clearly determined in the area of the Losenice upper course. In the crack
spectrum, there prevail the directions of 20, 50, 90 to 110, 130, 150 to 170 and 190
grades. These six directions obviously indicate that there are at least three crack systems.
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340 | 60
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320 80
310 0
W 300 100E
290 110
280 120
270 130
260 b 140

150

O frequency of cracks

Cloos rosette of 193 directions of crack surfaces on Vyrovec (865.4 m a.s.l)
(the values are in grades)

Cloosova riZice 193 smérii puklinovych ploch na Vyrovei (865,4 m n. m.)
(hodnoty jsou v gridech)

The diagram shows clearly the predominance of cracks in two directions. The N-S

oriented cracks determine the direction of longer axes of rock forms as well as that of the
Vyrovec nidge and of the course of the Pénivy and the Jedlovy potok Brooks. The E-W
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oriented Q cracks (110 to 120 grades) evidently correspond with the direction of the
Losenice course from the Karlina Pila Hamlet down to the confluence with the Zlaty
potok Brook. The secondary crack system is formed by two directions: approximately

NEE-SWW and SE-NW, i.e. 80 and 150 grades that however occur only rarely in this
area.
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230 170
220 210 it 160 180 [0 frequency of cracks
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Cloos rosette of 109 directions of crack surfaces on the Losenice
upper course at the altitude of about 980 m
(the values are in grades)

Cloosova riiZice 109 smérti puklinovych ploch na hornim toku Losenice v nadmofské v{sce kolem 980 m
. m.

(hodnoty jsou v gradech)

Neither the primary, nor the secondary crack systems can be unambiguously
determined in this area. The most frequent direction of the cracks is E-W (100 grades)
which corresponds neither to the Losenice course direction nor to the orientation of the
neighbouring slopes. The second most frequent orientation, roughly SE-NW (150 to 170
grades), is already near to the direction of the Losenice course, but only at a short
segment, because Losenice forms here a meander. Its course turns from the northern

direction at first to the east, then to the west and finally continues nearly to the north
again.
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Cloos rosette of 290 directions of crack surfaces on Zdanov (1064.5 m a.s.]), Krilovsky kimen 1058.3
m a.s.l. and on slopes above the Retenice Village

(the values are in grades) ¢

Cloosova riiZice 290 smért puklinovych ploch na Zdéinové (1064,5 m n. m.),

Kralovském kameni (1058,3 m n. m.) & na svazich nad obci Retenice

(hodnoty jsou v gridech)

The primary crack system, which locally developed in granite porphyry, has S cracks
in the direction of 180 to 210 grades and Q cracks in the direction of 110 to 130 grades.
The latter ones are also decisive for the orientation of rock walls of frost cliffs and rock
outcrops, which are mainly W-E to NW-SE oriented (100 to 150 grades). The secondary
crack system has cracks in the direction of 30 to 60 grades and of 160 grades. The
frequency of these cracks is significantly lower than in the primary system, so that it does
not much affect the modelling of the relief. The crack diagram is much similar to that of
the Chlum locality. In this locality however, the secondary crack system is much more
developed than on Chlum.

86




NO

380 390_3p
370
360 5
350
340
330 1
320
310 3
W 300
290
280
270
260
250
240
230
220 919
S 200

10 50

170

1gp 180

160

60

130

Cloos rosette of 218 directions of crack surfaces on Chlum (962.4 m a.s.l)

(the values are in grades)

Cloosova ruZice 218 smért puklinovych ploch na Chlumu (9962,4 m n. m.)

(hodnoty jsou v gradech)

70

80

80

100 E

110

120

130
140

O frequency of cracks

The area of Chlum (962.4 m a.s.l.) is formed by paragneisses with a distinctive crack
system. The primary crack system clearly prevails over the secondary one. S cracks have
the direction of 0 to 20 grades, Q cracks of 100 to 130 grades. In the relief, this system
1s manifested by ashlar separation of rock blocks. The secondary crack system is formed
by cracks in the direction of 40 and 150 grades, they are however much less frequent than
the primary cracks, so that they do not much influence the modelling of the relief.
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Cloosova riizice 201 smért puklinovych ploch na pravém biehu Zlatého potoka u Stoly Nadéje
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The diagram shows the predominance of Q cracks of the direction of 90 to 110 grades.
These cracks have the same direction as the course of the Zlaty potok Brook. S cracks
have the direction of 30 grades. They are much less frequent than Q cracks. The
secondary system of cracks cannot be clearly identified as it has probably nearly the same
direction as the primary one, the tectonics having there probably used the old cracks from
the time of formation of the massif.
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As it can be seen on the diagram, Q cracks of the direction of 100 to 110 grades clearly
prevail in this area over S cracks of the direction of 190 grades. These two main directions
of the primary crack system also condition the directions of valleys and by that also the
direction of the Losenice and the Otava Rivers courses. The secondary crack system has
in this area the direction of 50 and 150 grades and it is clearly visible on the diagram.

2.2.8 Accumulation forms

Are represented in the Losenice catchment area by alluvial plains and dejection cones.
They were formed on those parts of the valley bottom where sedimentary activities of
water streams prevail over the erosional activities. The total area of accumulation forms
is 1.5 km?, i.e. about 2.76 %. Alluvial plains are not much developed, on the lower course
near Rejstejn they are maximally 200 m wide. This is evidently due to gradient conditions
of water streams, which do not enable a larger deposition of sedimentary material.
Dejection cones are frequent in the Losenice catchment, especially along the course of
the Losenice River and the Zlaty and the Pénivy potok Brooks. The cause of their
frequent formation is a sudden change of gradient conditions at mouthing of short
consequent affluents, where the by erosion washed out material is deposited in a delta
shape. In total, 17 dejection cones were described in the Losenice catchment area.

89



3. Anthropogenous forms

From the viewpoint of anthropogenous forms, there prevail, with the exception of
urban forms, montane landforms, especially in the northern part of the catchment. The
most distinctive montane forms are heaps and remnants of shafts mostly from the 11" to
14% or from the 18" centuries, which cover a large area in the place of the former
KaSperské Hory ore mining district.

The area is scarcely populated, there are only several settlements. The main centre of
the mapped territory is the town of Kasperské Hory (1528 inhabitants), then the villages
of Rejitejn (202 inhabitants) and Nicov (72 inhabitants), hamlets of Retenice (11
inhabitants) and Cervena (44 inhabitants). Besides these settlements, there are some
smaller ones (hamlets and lonely places) used above all for recreation, as Lidlovy Dvory,
Churanov, Popelna, Bily Potok, Kaisriiv Dvar, HotéSin, Podlesi, Maly Kozi Hibet, Karlina
Pila, Bajerov, Nebe, Peklo (Ramajzl), Prostiedni Mlyn Mill, Mlyn na rybnice (Mill on the
pound) , Pila (Sawmill) na Cervené, Véclavikova tovarna Factory, Plansky Mlyn Mill.

Besides these settlements, there are, or rather there were in the mapped territory many
already disappeared settlements, which are remembered today only by ruins or names on
map. Already in the past century, there were hamlets or lonely places as Zlatd Studna,
Zhifi, Mates, Buzo¥nd, Milovy, Zdanov and others. They mostly were glassworks
settlements disappeared during the 18% and the 19" centuries.

As it has been already mentioned, the mapped territory used to be in the past an
important gold mining district. The original way of obtaining gold was panning,
particularly on the Zlaty potok Brook and the Losenice River. Outside the mapped
territory, gold was panned in the Otava River, the Opolenecky, the RyZovni potok Brooks
and on all other streams in the area.

After depletion of all gold reserves in streams at the end of the 13" century, gold had
been also deep mined since, although panning went on as well. At the times of John of
Luxembourg, there were about 300 gold ore mills. At the pre-Hussite times, the local
mining district was, together with that in Jilové u Prahy, the most important in the
Kingdom of Bohemia. In 1426, there were 37 mines or pits (operating or abandoned) .
The mining district spread from Zdanov (1064.5 m a.s.l.) to the Kfemelnd Mountain
(1125.2 m a.s.1. at about 5 km south-westwards from Rejstejn), it was 2 to 3 km large with
its centre on the Zlaty potok Brook.

In the 15" to 17" century, the mining district knew a continuing decline, which was
not overcome even by occasional findings of pure ore nuggets. In the 18" century, mining
activities were developing several times for short periods, but in 1777 they were definitely
terminated. In the 19" and at the beginning of the 20 century, attempts were made to
start mining again, but in 1930 they were definitely abandoned.

In the 1970% to 1990, prospecting was being made in the Nadg&je gallery situated at
600 m SSE from the Suchy vrch Hill (823.0 m a.s.1.) on the right bank of the Zlaty potok
Brook. At present (1999), after litigation between the town of KaSperské Hory and the
TVX Bohemia dalni Company about gold mining (prospecting) in this gallery, all work
has been stopped.

During all the time of mining and prospecting gold, the works went on mainly in the
following areas:
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. Thee area of the Klostermanntiv vrch Hill (740.6 m a.s.l.), Vinice (811.6 m a.s.1.) to
the south eastern margin of KaSperské Hory, where there are now only traces of pits
under the form of small depressions of a diameter of 1 to 5 m and a depth of 0.5 to
12.5 m and spoils heaps.

. The area in the neighbourhood of the Viclavikova tovarna Factory. In the slope
northwards from the factory, there is the half-buried entry into the Franti§kova 3tola
Gallery that was the best known local mine. This gallery contained ore with a relatively
high gold content (up to 50 g Au/t). Other traces of mining (remnants of pits) are situated
on the northern slope southwards from the factory at the altitude of 650 to 740 m.

. The area on the left bank of the Losenice River westwards from the Dvorsky vrch Hill
(700.6 m a.s.l.) and the right bank of the Losenice River from the mouthing of the
Zlaty potok Brook in a distance of 1.6 km upstream. In this area, there are several
galleries, remnants of pits and spoil heaps.

. The area on the right bank of the Zlaty potok Brook from its mouthing into the
Losenice River up to the Plansky Mlyn. This area, together with the valley of the
Kaspersky potok Brook (Lohlbach), Lis¢i vrch Hill (793.9 m a.s.l.) and its western
and south-western slope called Spannreifl, the Suchy vrch Hill (823.0 m a.s.l) — also
called Diirrenberg), Friedholz (739.2 m as.l., at 1.2 km south-westwards from
KaSperské Hory) and the area at about 900 m southwards from Chlum (962.4 m a.s.l.)
at the altitude of 775 to 825 m a.s.l. are the most affected by mining activities in the
mapped territory.

There are maintained galleries on the right bank of the KaSpersky potok Brook at
about 150 m northwards from its mouthing and also in the Zlaty potok Brook valley
on its right bank. Among other important galleries, let us mention Kristina and Nadgje.
In the Kristina Gallery, a seismographic station was founded in 1960 in the framework
of research into seismic activities in Czech countries. The devices — seismometers —
are installed on solid rocks in the lateral branches of this nearly 380 m long and 70 m
deep gallery. By the quantity of registered data, this station ranks among the most
important in Europe.

There are spill heaps in places when mining was very intensive. They are mainly in the
area on the left bank of the KaSpersky potok Brook at about 600 m north-eastwards
from its mouthing at 675 to 700 m a.s.1., where there is an about 40 m long and 10 m
wide spoil heap formed by debris of a size of 5 to 15 cm. Other larger spoil heaps can
be found mainly on the right bank of the Zlaty potok Brook from its mouthing
upstream to the Mlyn na rybnice.

. The area of the southern and south-western slope of Zdanov (1064.5 m a.s.l.). There
are mainly remnants of pits and spoil heaps. The remnants of pits have a diameter of
1 to 4 m and a depth of 1 to 2.5 m. The principal mining area on Zdénov was
nevertheless situated on its northern and north-eastern slope outside the mapped
territory.

. The area of the Suchy vrch Hill (957.5 m a.s.1.), V pahorku (809.1 m a.s.l. westwards
from the Cervena Hamlet) and westwards (about 300 m) from the Lidlovy Dvory
lonely house. In the area of Suchy vrch, there are remnants of pits mainly at about 400
m north-westwards from its summit at 880 to 925 m a.s.l. and they form today a
depression of a diameter of 1.5 m to 6 m and a depth of 1 to 2 m in the relief.
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Along the courses of Losenice, Zlaty potok and Cerveny potok, there are heaps which
are small, usually 1 to 2 m, exceptionally even 4 to 5 m high heaps of gravel and sand
piled up as wastes by panning gold from river or brook alluvia. They occur mostly on a
large scale so that they form a mildly undulated relief along the water stream, the so-
called heap fields.

4. Conclusion

The Losenice River catchment area belongs, according to the geomorphologic
classification of the Czech Republic (Balatka 1998), into the Sumava System, Sumavska
hornatina Hilly Region and Sumava Mountains and Sumava Foothills Units. It is a
structural denudational and erosional denudational relief with predominance of forms the
development of which is mainly conditioned by exogenic factors.

From the geological viewpoint, the Losenice River catchment area is formed by the
moldanubicum with interference of three principal rock series. From the north, there
interferes the Susice — Votice — StraZov region various series (gneisses with more frequent
intercalations of different rocks), from the east and south-east the uniform series of the
Volary region (crystalline limestones, erlans and less frequent orthoamphibolites) and
from the south and south-west the Kréilovsky hvozd series (mica schists, gneisses and
migmatites with not frequent intercalations of quartzites, erlans, limestones, graphitic
rocks, amphibolites and orthogneisses).

The relics of the oldest relief occurring mainly in the southern part of the catchment
area are formed by planation surfaces from the end of the Secondary. In that area, a
significant part of surface is covered by erosional denudational plateaux (2.2 km?) and
mildly inclined erosional denudational slopes (5.52 km?).

During the Tertiary and the Quaternary, tectonic uplifts caused a significant
intensification of deep activities of water streams, which disrupted the old flat relief. It is
evident that water streams used the tectonic faults and lines from the period of formation
of the massif. This type of relief covers the whole catchment of the Losenice River, with
the exception of its southern part.

In the southern and eastern part of the Losenice catchment, there prevail mildly and
medium inclined erosional denudational slopes (9.18 km? and 13.86 km?), whereas in the
western part steeply inclined erosional denudational slopes (19.35 km?) are prevalent. In
this part, there is also the majority of perpendicularly inclined structural denudational
slopes (0.95 km?).

Cryogenic forms are in the mapped territory mainly along the courses of the Losenice
River and the Zlaty and the Pénivy potok Brooks as well as in the summit parts of Chlum
(962.4 m a.s.l.), Zdanov (1064.5 m a.s.1.) and Kralovsky kdmen (1058.3 m a.s.l.). These
forms originated in places of outcropping of the rock underlayer, which was denuded by
erosional denudational processes, and by deep erosional activities of water streams,

Morphologically noticeable places of occurrence of cryogenic forms are differently
high outcrops of exfoliation arches situated predominantly on the right bank of the
Losenice River and the Zlaty potok Brook. These arches are mainly oriented
concordantly with the water course direction (E-W in the case of Zlaty potok and SE-NW
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in the case of Losenice). The southern and south-western margins of arches are mainly
perpendicular and they form the majority of structurally denudational slopes in the
Losenice catchment area.

Cryogenic forms have developed in the Losenice catchment area mainly on steeply
and perpendicularly inclined erosional and structural denudational slopes. On medium
and mildly inclined erosional denudational slopes, they are only exceptional.

Accumulation forms are represented in the Losenice catchment area by alluvial plains
and alluvial cones. Alluvial plains are not much developed, they reach the maximal width
of 200 m on the lower course at the RejStejn Village. This is probably due to gradient
conditions of water streams, which do not enable a larger deposition of sedimentary
material. Alluvial cones are frequent in the Losenice catchment area, especially along the
courses of the Losenice River and of the Zlaty and the Pénivy Brooks. The cause of their
frequent formation 1s a sudden change of gradient conditions at the mouthing of shorter
consequent affluents.

As to anthropogenous forms, there are dominating, besides the urban shapes, the
montane landforms, mainly in the northern part of the catchment. The most noticeable
montane forms are heaps and remnants of galleries mainly from the period of 10" to 14
and of the 18" centuries covering a large area in the places of the former KaSperské Hory
ore mining district.
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GEOMORFOLOGICKA ANALYZA POVODI REKY LOSENICE

Résumé

Clanek obsahuje podrobnou charakteristiku a genetickou klasifikaci reliéfu zlatonosného povodi feky Losenice
pravého pfitoku Otavy. Rozklada se v okrajové &asti Sumavskych plani na styku se Svatoborskou vrchovinou.

Vstupni Cast zahrnuje zdkladni faktory fyzickogeografické sféry — orografické vymezeni povodi, oro-
grafické Clenéni, geologickou stavbu, tektonicky vyvoj, hydrografii a piehled geomorfologického vyvoje irsi
Sumavské oblasti.

StéZejni Casti price je geomorfologickd analyza povodi Losenice. Strukturni tvary podminéné endogenni-
mi Ciniteli (tektonickymi poruchami, exfoliaénimi klenbami a litologickymi vlastnostmi hornin) jsou zas-
toupené predeviim strukturnimi hibety a strmé uklonénymi strukturné denudadnimi svahy. Z tvarii vzniklych
pusobenim exogennich Einitelt jsou zachycené erozné denudatni ploginy (vrcholové, sedlové, svahové), skila
erozné denudaénich svahii o sklonitosti od 2° aZ pies 20°. Zvl4Sini pozomost byla vénovéna vzniku a vyvoji
zde hojné zastoupenych kryogennich tvari. Pro vysvétleni jejich tvardi, rozloZeni v terénu a smérovém us-
pofadani bylo provedeno vice nez 1200 puklinovych méfeni, kterd jsou prezentovana na Sesti diagramech.
Mefeni take ukdzala pfimou zavislost smérového vyvoje pievazné &isti idolni sité povodi na hlavnich tekton-
ickych smérech a puklinatosti skalniho podkladu.

Z antropogennich transformaci reliéfu prevlidaji na tzemi urbalni tvary. Oviem v severni &asti povodi
dominuji montinni tvary vzniklé t€Zbou zlatonosnych rud v KaSperské oblasti.

V zdvéru jsou vyzdviZeny nejdileZitgjsi faktory, kieré se podilely na formovini souasného stavu reliéfu
celého povodi Losenice.
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Photo 1: View on KaSperské Hory from the LiS&i vrch Hill (793.9 m a.s.1.)

i

Foto I: Pohled na Kadperské Hory z LiS€iho vrchu (793.9 m n. m.)

Photo 2: Regulation reservoir on the Zlaty potok Brook
Foto 2; Regulaéni nddrZ na Zlatém potoce



‘-\_ 2

Photo 4: Summit frost cliff at 450 m north-north-eastwards from the Valy summit (view to the east)
Foto 4: Vrcholovy mrazovy srub 450 m zsv. od vrcholu Vali (pohled k vychodu)
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Photo 5: Rock window in the northern part of Valy (view to the west)
Foto 5: Skalni v severni ¢asti Vala (pohled k zapadu)

Phote 6: Relics of a summit frost cliff at about 350 m north-north-eastwards from the Valy summit (view to the
north)
Foto 6: Zbytky vrcholového mrazového srubu asi 350 m ssv. od vrcholu Vala (pohled k severu)



Phato 7:
Foto 7: 8o

Photo 8: Summit frost ¢liff on the northern summit of the Safafiv vriek Hill (view to the south)
Foto 8: Vrcholovy mrazovy srub na severnim vrcholu Safdfova vrku (pohled k jihu)
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g
Photo 9: Intensive frost weathering on the upper course of the Losenice River at the altitude of about 1000 m
Foto 9: Intenzivni mraz. zvétrdvani na hornim toku Losenice v nadm. vySce asi 1000 m n. m.

Photo 10): Waterfall on the upper course of
the Losenice River at the altitude of about
1000 m

Foto 10: Pefej na hornim toku Losenice
v nadmofské vySce asi 1000 m n. m.
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