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GEOMORPHOLOGY OF THE HODONIN
TOWN SURROUNDINGS

Antonin IVAN - Karel KIRCHNER - Vitézslav NOVACEK

Abstract

Landforms of the Hodonin surroundings (map sheet Hodonin 34-22 at the scale of 1:50 000) are very
complicated. In a very interesting erosional and accumulation relief with important renewable and non-renewable
resources different economic activities (mainly agriculture) led to many environmental problems and conflict of
interests. This is the reason, why the presented geomorphological map of relief types and selected forms puts an
emphasis on both direct and indirect relief tranformations. The main geomorphological unit of the area is the
Dolnomoravsky uval (Graben) which originated in the NW part of the Vienna Basin, bordered by flysch horsts of
the Bilé Karpaty (Mts.) and Kyjovska pahorkatina (Hilly land). Special attention is paid to the Morava river floodplain,
wind-blown sands and man-made landforms.

Shrnuti
Geomorfologie okoli Hodonina

Reliéf listu geomorfologické mapy Hodonin (34-22) 1:50 000 je velmi sloZity. V erozné-denudacnim a akumu-
laénim reliéfu vede vyuZivani obnovitelnych i neobnovitelnych zdroji spolu s dalsimi ekonomickymi aktivitami
k mnoha geoekologickym problémum a Cetnym stfetim zdjmd. Tyto skutecnosti se odraZeji i v mapé typu reliéfu
a vybranych tvard. Dominantni geomorfologickou jednotkou v daném prostoru je Dolnomoravsky uval vznikly na
struktufe sz. Gasti Videriké panve. Je lemovan flySovymi hrastémi Bilych Karpat a Kyjovské pahorkatiny. Zviastni
pozornost je vénovéna tdolni nivé Moravy, eolickym piskim a antropogennim tvaram.

Key words: Dolnomoravsky Uval (Graben) as a part of Vienna Basin, geomorphological mapping, floodplain of the
Morava river, wind-blown sands, man-made landforms.

1. Introduction

The territory of map sheet Hodonin (34-22) at the
scale of 1:50 000 is situated in southeastern Moravia at
the border with Slovakia. From geomorphological and
geological point of view it is a contact area of the
Pannonian Basin composed of mainly Neogene and
Quaternary sediments and Outer West Carpathians
consisting of Cretaceous and Paleogene flysch. In this
typical agriculture area of low to medium altitude, there
are many valuable renewable and non-renewable natu-
ral resources together with a very favourable climate
and fertile soils, of which some are being mined at
present and are of considerable value for economic use.
The important strategic position of the area as well as
existing and planned international traffic lines (including
the proposed Danube - Elbe - Oder canal) is yet more
significant after disintegration of former Czechoslovakia
in 1992. Thus, the Hodonin district with its rural land-
scape is characterized mainly by very intensive and
productive agriculture. Other economic activities, such
as industry, water management and tranport are also
important and contribute to high economic standard. No
wonder that recent development is also accompanied
by many conflicts of interests and serious environmental
problems. Moreover, Hodonin as a district town is situ-

ated quite eccentrically in the SE corner of its adminis-
trative territory and now it is also a frontier town direct
on the border with Slovakia. The present landscape is
deteoriorated by activity of man and therefore the mid-
dle-scale geomorphological mapping of the area at the
scale of 1:50 000 is intended to gather all data about
direct and indirect anthropogenic relief transformations,
significant for improving of present situation. In our
opinion, together with a land-use map of the same scale,
the geomorphological map facilitates an insight to the
spectrum of present geoecociogical problems of the
area.

2. Basic features of relief and
geological structure

Surroundings of Hodonin belong to parts of Moravia
with the lowest altitude (mostly 170- 250 m a.s.l). They
are situated in a broad shallow depression of the Dol-
nomoravsky tval (Graben), from geological viewpoint a
part of intermontane depression of the Vienna Basin.
The graben is the only NW marginal part of the huge
Pannonian Basin wedged between the Western Carpa-
thians and Eastern Alps. The Moravian part of the basin
with its longer NE axis is paralell with the bend of the
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West Carpathians and is bordered with flysch eleva-
tions, namely by the Bilé Karpaty (White Carpathians
Mts.) on the SE and Kyjovska pahorkatina (Hilly land)
on the NW. The axis of Dolnomoravsky Uval (Graben)
is followed by river Morava, the major watercourse of
Moravia flowing to the SW and also an important left
tributary of Danube. In Slovakia the part of Vienna Basin
is Zahorska nizina (Lowland) and in Austria, the
Ostliches Weinviertel and Marchfeld, each of them hav-
ing specific landscape features. Boundaries of the Dol-
nomoravsky Uval (Graben) coincide with margins of the
Vienna Basin only in the East, while there are great
differences in the West.

3. Morphostructures and relief
development

3.1 The Dolnomoravsky uval (Graben) as
a part of the Vienna Basin

The paleogeography and structure of the Vienna
basin is exhaustively explained by R.Jificek and
P.H.Seifert (1990) and by H. Hamilton, R.Jificek,
G.Wessely (1990). Very complex evolution of the basin
started already in the Lower Neogene in connection with
thrusting of the Magura nappe composed mainly of
Paleogene flysch (Pyrenean or Helvetic phase). Very
important was also the Savian phase at the beginning
of Neogene which created not only the younger Zdanice
nappe (NW of the Magura nappe) but also a forerunner
of the present Vienna Basin. In the present form, the
Vienna Basin is a pull-apart type structure originated in
Middte Miocene (L.H.Royden, F.Horvath, B.C.Burchfiel,
1982) and filled with Neogene and Quaternary sedi-
ments. Configuration of the basin was controlled by the
course of pre-Neogene structural lines (T.Buday 1963).

In the opiniom of Z.Roth (1975), the Magura nappe
was an erosion (subaerial) thrust, rapidly denuded into
low relief in altitude of 200 - 400 m, which corresponded
to the “Augensteinlandschaft” (e.g. H.Riedl 1977) of the
Eastern Alps. This is partly confirmed by Lower Miocene
basal sandstones and conglomerates resting with an-
gular unconformity on folded flysch structures both in
southern part of Bilé Karpaty (Mts.) and on the bottom
of the Vienna basin (A.lvan 1980). It is possible, that
also the Nesvacilka Graben continued far southeast-
wards, probably into the Inner Carpathians. This is also
indicated by the presence of a depression in surround-
ings of Kobyli and Cej¢ situated on the crossing of the
Nesvacilka Graben and NW marginai fault (Bulhary -
Schrattenberg fault system) of the Vienna Basin. In our
opinion, faults of the Nesvacilka Graben also control the
SW end of the Bilé Karpaty (Mts.) and their brachyanti-
clinal closure. The basin functioned as a piggy-back
structure and its Lower Miocene filling is moderately
folded. According to Z.Stranik et.al.(1993) “ the pres-
ence of Karpatian sediments below the nappes and at

their fronts indicates submarine nappe movements dur-
ing Karpatian sedimentation”.

Thus, the most dynamic changes occurred in Karpa-
tian and Badenian. First. in connection with extension
of the Pannonian Basin the Vienna Basin was re-
shaped and opened due to ieft-lateral strike-slipa faults
as a pull-apart basin accompanied by rapid subsidence
and sedimentation (L.H.Royden, F.Horvath,
B.C.Burchfiel 1983). According to Z.Roth (1980), ampli-
tude of the lateral movements aiong the system of west
marginal Bulhary - Schrattenberg fauit was about 80 km.
Second, during the short stage of Karpatian {17.5-16.5
m.y, with some uncertainty, see D.Vass. K.Baiogh
1989), maximum rate of sedimentation 22 cm per 100
y. took place in the basin (D.Vass, K.Cech 1989). Third,
thrusting of the Magura nappe over the younger Zdanice
nappe as well as the Zdanice nappe over Karpatian (in
southern Moravia) or Badenian sediments (in northern
Moravia) during the Styrian tectonic phase was finished.
L.Pospisil, T.Buday and O.Fusan (1992) define the
neotectonic movements in West Carpathians as Sarma-
tian - Quaternary, following the latest folding and over-
thrusting". Thus, from this point of view, the Vienna
Basin is not a neotectonic structure. As to geomorphoi-
ogy, the problem calls for a more detailed discussion.
Moreover, the issve is complicated by radial and longi-
tudinal migration of orogenetic phases (R.Jificek 1979).

The bottom of the basin as well as bordering horsts
on the NW and SW are composed mainly of folded
Magura flysch. A dense pattern of normal synsedimen-
tary faults segmented the basin in many fault blocks
(Fig. 1). In the deepest part of the basin, thickness of
Neogene sediments is about 5 000 m. The sediments
are mostly marine, but also deltaic, limnic and fluviatile.

3.2 The Bilé Karpaty (Mts.)

The Bilé Karpaty (Mts.) to the NE of the Vienna basin
consist of flysch of Bilé Karpaty unit, which is a partial
nappe of the Magura nappe (however, see M.Potfaj,
1993) with broad folds (E.Mencik 1969). In their NW
part, their contact with the Vienra Basin is formed by a
series of step like faults distinct in present topography
mainly on the territory of Sicvakia. The lowest foot
blocks are composed of or partiy covered with Miocene
sediments. This is also the case c¢f the iowest fault step
in Moravia south of the town of Straznice. The foot step
(Sudoméfice step) is situated cetween the Straznice
and Skalica faults trending tc SW (T.Buday et al
1963b). The flat erosion surface 2f the step is in the
altitude of 260 m and about 10G m acove the floodplain
of the Morava river. The Skalica fault between this block
and a more uplifted block (Zerctin. 322 m) is remarkable
by rectiiinear course, flat facette and shalow saddle at
the foot. The SW part of Bilé Karpaty (Mts.) named the
Zalostinska vrchovina (Highland. according to the high-
est point Zalostinna 622 m) is characterized by subdued
forms on low to medium resistant fiysch sediments and
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thus without the rock forms. Inversion of the relief, as
compared with other flysch areas suggests a deep level
of denudation. Generally gentle slopes prevail even in
the highest part of the Zalostinska vrchovina (Hillgland)
with many shalow landslides (outside the map). Char-
acteristic are also accumulation fans of left tributaries of
the Morava river and aiso low river terraces (J.Demek,
M.ViiSer 1957, A.Zeman et al.1980; D.Minafikova
1982).

3.3 The Kyjovské& pahorkatina (Hilly land)
and its contacts with the Dolnomoravsky
uval (Graben)

The Kyjovské pahorkatina (Hilly land) NW of the
Vienna Basin is more complicated, composed of the
Magura nappe (but here its Rada unit has rather a
different internal structure in comparison with the Bilé
Karpaty unit), partly of the younger Zdanice nappe.
However, a great part of the Kyjovska pahorkatina (Hilly
land) consists of unconsolidated Neogene deposits ac-
cumulated originally in the Vienna Basin. Their present
position is due to neotectonic uplift.

The thrust line between the Bilé Karpaty nappe and
Raca nappe is buried by Miocene sediments of the
Vienna Basin. On the other hand, the thrust line of Raca
nappe (and at the same time of the whole of Magura
nappe)) over the younger flysch of Zdanice nappe north
of the Kyjov town is a surface feature {not on the map)
complicated by normal or strike-slip faulting. Towards
southwest (SW of Kyjov) this line coincides with the
Bulhary- Schrattenberg fault, i.e. NW marginal fault of
the Vienna Basin (Z.Roth 1980). Here the Paleogene -
Lower Miocene flysch of the Zdanice nappe is in contact
with unconsolidated Pliocene sediments of the Vienna
Basin.

Structure of the frontal part of the Magura nappe is
very complex and addition to NE trending anticlinal and
synclinal zones, also younger cross faults of NW - SE
direction are important, continuing also into the north-
ernmost part of Vienna Basin (J.Dorni¢, J.Kheil 1963).
The most important cross disturbance is the BorSice
fault.

The intensively folded and faulted flysch of the Rac¢a
unit crops out on the surface only in the northern part of
the map sheet (E of Kyjov). Here, on uplifted blocks, the
weak Pannonian sediments were denuded and flat bur-
ied relief (planation surface ?) in the altitude of above
300 m was exhumed. However, the southern part of the
uplifted block consists only of Pannonian sediments and
between the small town of Bzenec and the village of
Vlko$ ends with a gentle slope of about 100 m high. This
WNW - ESE running slope faces the low accumulation
reliet of the Dolnomoravsky uval (Graben) on eolian
sands. Foot of this marginal slope of the northern part
of the Kyjovska pahorkatina (Hilly land) is followed by

the brook of Syrovinka, right tributary of the Morava
river. In our opinion, the slope is of tectonic origin.

In the western surroundings of Kyjov the topographic
contact between the Kyjovska pahorkatina {Hilly fand)
and the Dolnomoravsky Gval (Graben) is iess distinct.
Very gradual transition into higher relief is in weak
Pannonian sediments in the altitude of 200 - 260 m. in
this subdued relief, the important NW marginal fault
(Bulhary - Schrattenberg) of the Vienna Basin runs
contacting the Pliocene sediments and Paleogene
flysch of the Zdanice nappe. Higher parts of this hilly
land consist of untypical flysch (rather a molasse). Rests
of the erosion surface truncate the folded structures of
the nappe approximately in 320 m. The highest point of
the hilly land, Babi lom (417 m) composed of Paleogene
conglomerate protrudes above this surface.

Boundary of the Kyjovska pahorkatina (Hilly land)
between the towns of Kyjov and Hodonin runs in a very
shallow valley of the small rivulet of the Kyjovka flowing
southwards to the Morava river.

4. Some landforms of the
Dolnomoravsky uval (Graben)

1. The most remarkable feature of Dolnomoravsky tval
(Graben) is a ring structure situated between Ho-
donin and Bzenec delimited by a broad floodpiain of
the Morava river on the East and its small right
tributaries, Syrovinka on the N and Kyjovka on the
W and SW. The structure developed on intensively
faulted Neogene deposits (Ratigkovice - Bzenec
blocks, T.Buday et al.1967) but these sediments
(Pannonian and Pontian) crop out only in its highest
SW part (the hill Naklo 265 m). This higher relief
corresponds probably to the Vacenovice elevation
composed of Neogene sediments and flysch of Raga
unit. In flysch rocks the search for oil and gas was
succesful long ago (see e.g. E.Mengik 1962).In this
part of structure also Pannonian lignite is mined (the
Dubfiany seam).

2. However, the structure is also the largest area of
wind-blown sands in the Czech Republic and this
presents great interest both for geologist and geo-
morphologist. Although extensive literature exists
(F.Vitasek 1942; J.Pelisek 1943, 1968: M.Dlabag,
M.Pli¢ka 1959; P.Havii¢ek 1980: P.Havlicek, A.Ze-
man 1986; A.Zeman et al.1986: D.Minafikova 1982),
the problems of origin of eolian sands and formation
of dunes are not fully understood. The greatest
thickness occurs in northeastern part of the structure
between Rohatec (village) and Bzenec (small town)
up to 35 m. Here the sands are also intensively
mined. A very difficult problem consists in relation of
the wind-blown sands to floodplain sediments of the
Morava river. Between the town of StraZnice and the
largest sand pit the floodplain is only 2-3 km wide (in
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comparison with more than 5 km upstream between
the towns of Bzenec and Veseli nad Moravou (see
profiles in P.Havlicek, A.Zeman 1986 and in
P.Havlicek 1977). In arelatively short reach between
the road from StraZnice to Bzenec and the village of
Rohatec, the Morava river flows in a natural mean-
dering channel (K.Kirchner, V.Nova&ek 1994). Ow-
ing to lateral erosion on outer side of the bends, the
right bank which is composed of eolian sands is more
than 7 m high, very steep and without any vegatation
(the locality is named “Loose sands”) .lt is apparent,
that before channelization, the floodplain was in
process of widening also upstream of the road from
Straznice to Bzenec. Whereas in the profile at
Straznice only Neogene sediments are present un-
der the floodplain deposits (P. Havlicek 1977, fig.
1b), in the profile at Veseli nad Moravou (5 km
upstream) the fluviatile sandy gravels are under-
lained also by fluviolimnic sandy clays or clayey
sands of Mindelian age (c.f. P.Havlicek, fig, 1a).
These Lower Pleistocene sediments, some ten me-
ter thick, fill deep depressions in Neogene sedi-
ments. Thus, thick Quaternary sediments (referred
to by Z.Koufil 1970, but without a more precise
specification) in boreholes in the floodplain near its
west margin composed of eolian sand are probably
also of Lower Pleistocene age, but with regards to
recent westward shift of the river, another explana-
tion is cannot be excluded.

Although the continuous cover of wind-blown sands
accumulated mainly in Uppermost Pleistocene,
many individual dunes are probably of Holocene age
(see F.Vitasek 1942). The longitudinal dunes (mostly
of NNW-SSE direction ) and also crescentic dunes
occur mainly among the villages of Rohatec,
Vacenovice and Moravsky Pisek. In the past, defor-
estation of territory activized eclian processes. Origi-
nal deciduous woods (local name Dubrava means
the oak forest) were substituted with pine in the last
century.

But eolian sands are known also from other parts of
the Dolnomoravsky Uval (Graben), in adjacent part
of Slovakia (Zahorské nizina Lowland, D.Minafikova
1973), and from small dunes in the floodplain of the
Morava river. It is interesting that extensive area of
eolian sands in the Z&horska nizina (Lowland) is on
the left side of the Morava river, opposite than sands
in the area Hodonin - Bzenec. importance of fault
tectonics in the Zahorska niZina (Lowland) is evident
(D.Minafikova 1973) and is also proved in adjacent
part of the floodplain of the Morava river (e.g.
V.Banacky 1993).

As regards isolated eolian sands in the floodplain,
the main problem is again their relation to fluvial
sands and gravels. According to P.Havli¢ek and
A.Zeman (1986), the wind-blown sands are every-
where underlained with river sands and gravels. The
authors suggest that the end of eolian accumulation

was in the Uppermcs: Ple stocene or at the begin-
ning of Holocene. Dune ‘armation started probably
in braiding floodplair a~z its microrelief was impor-
tant.

3. The Hradisté Graben. T-e ~arrow Hradisté Graben
is a northeast promc~:z~ 2f the Vienna Basin and
the Dolnomoravsky dvz: Grzben). Only its smali
southernmost part situzaiez NE of the between
Bzenec and Veseli nad Mc-z.zu is shown on the
geomorphological map. The graken originated by
downfaulting of fiysch of the Racz ~appe. Bordering
uplifted structures are the Hlucka parorkatina (Hilly
land) on the E and Kyjovska pahorkatina (Hilly land)
on the W . The graben is filled with Upper Miocene,
Pliocene and Quaternary deposits (J.Dorni¢, J.Khell
1963; P.Havli¢ek 1986). But some sediments origi-
nally believed to be Pliocene have recently been
redated as Quaternary (see P.Havlicek 1986). To-
gether with longitudinal faults continuing from the
main parts of Vienna Basin also the cross faults of
NW-SE direction were important in formation of the
graben. This applies especially to the Borsice fault
between the villages of Borsice and Uhersky Ostron.
The cross faults are apparent in the adjacent par: of
the Kyjovska pahorkatina (Hilly land) where Pliocene
sediments are preserved on uplifted blocks. Their
high position is due to post-Pliocene uplift (E.Mencik,
V.Pes] 1961). Almost a whole bottom of the graben
is occupied by wide floodplain of the Morava river.
Up to now, only in this part of the Dolnomoravsky
tval (Graben) the high river terraces have been
described (P.Havlicek 1986). On the other hand,
below the floodplain deposits of Wiirmian to Holo-
cene age, the fluviolacustrine sediments (Mindel)
occur. With this correspond also ancstomosing
channels of the Morava river. well preserved to the
NE of Moravsky Pisek.

5. Anthropogenic relief transformations

In the southern Moravia and especially in the Dolno-
moravsky uval (Graben) traces o* very ancient settle-
ments have been evidencec. i~ the floodplain of the
Morava river even three sig~* ca~t centres of Great
Morava existed in 8th and @:k ce~t.ry. namely MikulCice
(about 10 km S of Hodonir:. S:2-¢ Mésto in Uherské
Hradisté (in middle part of H-az §:2 Graben) and Pohan-
sko, south of the town of Bfec 2 near the junction of
rivers Morava and Dyje .

Although anthropogenic i~ uences in the present
landscape are innumerable. mcs: direct and indirect
anthropogenic transformations cf tne relief (ATR) have
originated in this century.

Exploitation of oil and gas as well as underground
mining of lignite have oniy relatively a small impact on
the landscape. Oil and gas were found not only in
Neogene sediments,but also in flysch. The most pro-
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ductive structures of oil and gas were found mainly in
Badenian and Sarmatian (T.Buday et al. 1961). On the
territory of geomorphological map the thickness of Neo-
gene sediments is limited and important deposits are
only those of Hodonin and Vacenovice. At present, deep
parts of the basin and its basement (including the buried
Bohemian Massif) are explored. South of Hodonin the
former gas deposit Hrudky is used as a reservoir for
importea gas.

Lignite deposits are widespread in the surroundings
of Hodonin. but their mining is very limited at present.
The lignite is of Pannonia age. The present state of
research and reserves has been published by B.Krej¢i
(1979), B.Krej¢i-S.Zidkova (1987) and B.Michélek
(1987). Two lignite seams are the Kyjov seam, mined
mainly at the NW margin of the basin and the Dubfiany
seam. The underground mining of lignite is complicated
by fault tectonics and underground water. Impact of the
mining on the landscape is relatively weak.

In the Vienna Basin there are also other great re-
sources: building and ceramic materials, clays, sands,
loess and sandy gravels there. Many pits and open
mines exist there. In the past, there were many mining
places there (see J.Kaladek 1950) but after the revolu-
tionary change of 1948, especially small pits were
closed and filled with municipal waste. At present, the
wind-blown sands are intensively mined mainly west of
StraZnice with undesirable aesthetic impact (K.Kirch-
ner, V.Novacek 1991).

Soil erosion also presents a serious problem, espe-
cially in the area composed of weak Pliocene sediments
(Kyjovska pahorkatina - Hilly land). This is often appar-
ent in thin incomplete soil profiles (R.Schwarz 1950).
Intensive processes of gully and rill erosion during thun-
derstorms were studied in detail by O.Stehlik (1953) in
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Explanations to the map - Appendix No.1

RELIEF TYPES

1. Gently undulated highland composed of flysch, with remnants of planation surface
2. Dissected hilly land composed of Neogene sediments with preponderance of slopes
3. Foot hills composed of Neogene sediments with remnants of planation surface and discontinuos cover of eolian

and slope sediments

4. Undulated hilly land composed of Neogene sediments with extensive planation surface
5. Undulated hilly land composed of Neogene sediments with discontinuos cover of Quaternary sediments

6. Undulated hilly land composed of wind-blown sands

SELECTED FORMS

7 - Knobs

8 - Landslide area

9 - Tectonic lines along foot of slope

10 - Great gullies

11 - Active lateral erosion

12 - Low river terraces

13 - Alluvial cones

14 - Floodplains

15 - Shallow floodplain depressions filled with swamp
deposits

16 - Less distinct oxbow lakes

17 - Well distinct owbow lakes

18 - Distinct dunes

OTHERS

32 - Significant view-points

33 - Distinct landforms boundary
34 - Undistinct landforms boundary

Explanations to the fig.

1 - Zdanice flysch

2 - Magura flysch

3 - Sarmatian sediments
4 - Pannonian sediments
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19 - Area strongly affected by man

20 - Area of underground mining of lignite
21 - Active mines

22 - Inactive mines

23 - Active open mining of sand

24 - Small active sand and loam pits

25 - Small inactive sand and loam pits

26 - Dumps of waste

27 - Setting pits

28 - Dikes

29 - Channelized watercourses

30 - Agricultural terraces

31 - Deep road cuttings changed in gullies
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TYPY RELIEFU:

1 - ploch4 vrchovina na flySi se zbytky ploinnych tvard; 2 - Elenita pahorkatina na neogennich
sedimentech s pfevahou svahovych tvard; 3 - dpatni pahorkatina na neogennich sedimentech
s plo¥innymi tvary a nesouvislym pokryvem eolickych a svahovych sedimentl; 4 - ploché
pahorkatina na neogennich sedimentech s pfevahou ploginnych tvard; 5 - plochd pahorkati-
na na neogennich sedimentech s nesouvislym kvartérnim pokryvem; 6 - plocha pahorkatina
na eolickych piscich.

VYBRANE TVARY:

7 - suky; 8 - plochy postiZené sesouvanim; 9 - dpati svahil vézana na tektonické poruchy;
10 - vyznamn&j¥i str¥e; 11 - vyrazné projevy bo¥ni eroze; 12 - nizké ¥i&ni terasy; 13 - vEt&i
néplavové kuZely; 14 - ddolni nivy; 15 - mélké deprese v ddolnf niv&, zapln&né hnilokaly;
16 - maélo vyrazné zbytky mrtvych ramen; 17 - vyrazn&jsi zbytky mrtvych ramen;
18 - v&t¥ individualizované p¥esypy nebo skupiny pFesypi; 19 - Gzemi vyrazn& pfemodelova-
né antropogenni &innosti; 20 - hranice poddolovanych tdzemi; 21 - hlubinné doly - aktivni;
22 - hlubinné doly - oput¥né; 23 - rozsahlé tvary vzniklé povrchovou t&Zbou piskd - aktivni;
24 - tvary vzniklé lokélni povrchovou t&%bou (hliniky, piskovny) - aktivni; 25 - tvary vzniklé
lokalni povrchovou t&%bou (hliniky, piskovny) - opudténé; 26 - skladky odpadi; 27 - odka-
lovaci nadr¥e: 28 - inunda&ni hréze; 29 - upravend koryta vodnich toka: 30 - vétsi plochy
kultiva¥nich teras; 31 - v&ti a hlub%i tvozy polnich cest.

JINE:

32 - vyhlidkové body; 33 - hranice tvart - ostré; 34 - hranice tvard - méné& zfetelné.

SOUBOR GEOGRAFICKYCH MAP ZIVOTNIHO PROSTREDI
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List 34- 22 Hodonin, méFitko 1: 50 000. Zpracovano v ram-
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