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SUMMAIY o\ o\ e ettt et e e e et e e e opracowano na jednowiekowych niezgodno$ciach zachowanych w spagu

PEBIOME o oo oo utwordéw permu, triasu, jury, kredy, miocenu i czwartorzedu. Kazda z tych

granic erozyjnych miedzy sfaldowanymi i zuskokowanymi oraz zwietrzaty-
mi utworami karbonu a pokrywami z osadow ladowych i morskich charak-
teryzuje sig zréznicowana morfologia i struktura tektoniczna.

Powierzchnia podpermska odwzorowuje kotliny synklinalne u podnéza
fleksur brzeznych zapadliska gérno$laskiego, obramowanego przez pasma
fatdowe krakowskie i morawsko-$laskie. W stefanie i czerwonym spagow-
cu gorska rzezba orogeniczna zostata czgsciowo zniwelowana, a kotliny
wypehity utwory stozkow naptywowych. W fazie saalskiej uaktywnil sig
wulkanizm i powstat tafrogeniczny réw Stawkowa.

Rzezba gorska morawsko-$lasko-krakowskiej czedci waryscydow 1 row
Stawkowa w cechsztynie oraz dolnym triasie ulegly dalszej denudacji. For-
my wyzynne dopasowane do struktury podfoza zakryly osady terygeniczne
pstrego piaskowca i retu, a w zatokach morza wapienia muszlowego sedy-
mentowaly weglany. Postwaryscyjska powierzchnia podtriasowa byla pedy-
plena, przemodelowana podczas transgresji. Dalsze zrownywanie grzbietow
i garbow zbudowanych z piaskowcoéw karbonskich ozywilo sig w gornym
triasie i w liasie. W doggerze wzniesienia zrownala abrazja, a osady juraj-
skie pogrzebaty relief penepleny. Na regresywna nizing nadmorskg w dol-
nej kredzie wkroczylo morze cenomanu i turonu, pozostawiajgc osady na ta-
rasach abrazyjnych. Niezgodno$ci podtriasowa oraz podjurajska i podkre-
dowa na platformie epiwaryscyjskiej zostaty sfaldowane w fazach $rodko-
woalpejskich w niecki i waty, monokling z fleksurami i uskokami.

W paleogenie epejrogen $rodkowopolski i géry nadbrzezne Tetydy
z obszarem goérno$laskim ulegly glgbokiemu wietrzeniu i zerodowaniu. Na
przetomie oligocenu i miocenu w glebokie doliny dopasowane do struktury
podloza przez inwersje wkroczyla szybka transgresja, zamieniajac je 7




w kaniony podmorskie. Wyzej potozone kotliny zapadliskowe zapelnily osady
typu playi. Miocenska transgresja w basenie Paratetydy pozostawita przekra
czajaco utozone osady molasowe. Powierzchnia podmiocenska o gorskie]
;zeibie ulegta deformacji, wyrazonej w strukturach walu metakarpackiego
1 rowu przedkarpackiego z homokling podbeskidzka, zrzucong uskokam
schodowymi pod nasunigciem Karpat. W pliocenie i wezesnym plejstocenie
wzgledne wynoszenie Karpat i przedpola ulatwilo odpreparowanie reliefy
podmioceniskiego na garbach i potzrgbach zbudowanych z utworéw karbo-
nu. W warunkach peryglacjalnych oraz zlodowacen Sanu i Odry utworzyla
si¢ pokrywa utworéw glacigenicznych i powierzchnia podczwartorzedowa
o rzezbie nizinnej z deniwelacjami do 200 m.

Morfotektonika niezgodno$ci w stropie karbonu: postorogenicznej i ta-
frqg@icznej waryscydow, podpokrywowe;j i §rédpokrywowych epiwaryscyj-
skiej platformy, postepejrogenicznej $rodkowoalpejskiej i przedorogeniczne;
mtodoalpejskiej oraz postglacjalnej uzupetnia historie rozwoju brzegoéw
basenéw i ladow. Stratygraficzny i tektoniczny podziat od karbonu do czwar-
torz}clzdu uszczegbdlowiono o ewolucje klimatu i rzezby w okresach geologicz-
nych.

Stowa kluczowe: tektonika, paleogeografia od karbonu do czwartorze-
du, dyskordancja, morfostruktura i morfogeneza niezgodnoéci, paleogeomor-
fologia, paleoklimat, wietrzenie kopalne, sekwencje transgresywne, eustaty-
ka, paleorzezba orogenu, epejrogenu i kratogenu, ewolucja morfologii.

Budowa geologiczna zt0z wegla kamiennego, cynku i olowiu oraz wielu
surowcoéw Gornoslaskiego Zaglebia Weglowego jest szczegdtowo rozpo-
znana, opracowana w dokumentach z16z 1 materialach naukowych, ktore za-
wieraja ogromna ilo$¢ réznorodnych danych o wglebnej strukturze zagle-
bia. Wiekszoéé wynikéw rozpoznania geologicznego wraz z interpretacja
jest zestawiona na mapach strukturalnych powierzchni réznowiekowej nie-
zgodno$ci w stropie utworow karbonu. Ta niezgodna granica rozdziela za-
glebie na pigtra strukturalne: waryscyjskie i pokrywowe. Orogeniczna struk-
tura zapadliska gorno$laskiego i tafrogeniczna rowu permskiego Stawko-
wa sa obramowane przez strefy: faldowo-nasunieciowa morawsko-§laska
od zachodu i faldowo-intruzywna krakowska od poétnocy i wschodu. Pig-
tro pokrywowe reprezentuje mezozoik monokliny $lasko-krakowskiej
i osady miocenu rowu przedgorskiego Karpat oraz czwartorzedu (rys. 1).
Niezgodnoéé strukturalna w stropie utwordéw karbonu sklada si¢ z naste-
pujacych jednowiekowych niezgodnosci: podpermskiej, podtriasowej, pod-
jurajskiej, podkredowej, podmiocenskiej i podczwartorzgdowej. Powierzch-
nia stropu karbonu charakteryzuje si¢ zréznicowanym uksztaltowaniem,
o deniwelacjach do 1500 m w przedziale wysokosci od okoto 400 m n.p.m.
do 6000 m p.p.m. (rys. 2), a takze zlozona geneza.

Zgromadzone dotychczas dane z wiercen, wyrobisk gorniczych i odsto-
nigé dotyczace polozenia, wyksztalcenia i uksztaltowania niezgodnosct
w stropie utworéw karbonu zaglebia stwarzaja korzystna bazg do poglebie-
nia studiéw nad morfologia i strukturami tektonicznymi, odwzorowanymi na
przekrojach geologicznych i na mapach strukturalnych powierzchni niezgod-
noéci. Sa one przedmiotem badan morfotektonicznych, prowadzacych do od-
twarzania rozwoju rzezby, zakrycia osadami i pograzania oraz deformacji.
Na opracowanie ewolucji niezgodnosci strukturalnych jednowiekowych
w stropie karbonu zaglgbia, ich morfotektoniki ztozyly sig¢ nastgpujace
badania: wptywu struktury podloza na rzezbg, rozwoju stref wietrzenia,
polozenia i wieku granicy erozyjnej zakrytej osadami oraz synsedymenta- 9
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cyjnej subsydencji i deformacji. Gléwng tre$¢ pracy stanowia opisy morfo-
logii i tektoniki niezgodnoéci jednowiekowych. Posluzyty one do rozszerze.
nia badan granic geologicznych zaglebia migdzy zapadliskiem gornoslaskim
z rowem permskim a pokrywa mezozoiczng z monokling §lasko-krakowsky
oraz migdzy platformg epiwaryscyjska $rodkowej Europy a orogenem Kar-
pat z rowem przedgérskim. Niezgodna granica w stropie karbonu GZW jest
opracowywana od ponad 100 lat.

Badania morfologii i osadéw zakrywajacych oraz struktur tektonicznych
niezgodnoéci jednowiekowych- GZW realizowano w ramach opracowan
Katedry Geologii Podstawowej Uniwersytetu Slaskiego. Byly to m.in.: mapa
geosynoptyczna Polski (Jura, Trzepierczyfski, 1985-1986), neogeody-
namika GZW i mapy geologiczno-strukturalne GZW (Atlas..., 1994). Prace .
kartograficzne rozszerzono o badania litologiczno-sedymentologiczne i struk-
tur tektonicznych na rdzeniach z 85 glebokich wiercen badawczych i doku-
mentacyjnych zl6z wegla kamiennego, wykonanych przez Panstwowy Instytut
Geologiczny w Sosnowcu i Katowickie Przedsiebiorstwo Geologiczne
w latach 1980-1992.

Autor serdecznie dzigkuje Profesorowi Stanislawowi Bukowemu i Profe-
sorowi Stanistawowi Ostaficzukowi za inspirujqce dyskusje i cenne uwagi.
Szczegdlne slowa podziekowania nalezq sie Profesorowi Jerzemu Liszkow-
skiemu i Profesorowi Nestorowi Oszczypce za wiele rad i propozycji wlasci-
wych ujeé badan niezgodnosci, pozwalajqcych przygotowaé prace do dru-
ku. Panom dr. Januszowi Trzepierczyiiskiemu i mgr. Adamowi Kotasowi
wyrazam wdziecznos¢ za wieloletniq wspolprace w realizacji badan karto-
graficznych Gérnoslgskiego Zaglebia Weglowego.




Dominik Jura

Morphotectonics and evolution of discordances of different age present
in the top surface of the Carboniferous of the Upper Silesian Coal Basin

Summary

Introduction. Structural discordances of different age present in the top surface of the
Carboniferous of the Upper Silesian Coal Basin (USCB) are investigated in morphotectonic
research. This polychronic and polygenetic boundary of geological discordance consists of
the following coeval discordances: sub-Permian, sub-Triassic, sub-Jurassic, sub-Cretaceous,
sub-Miocene and sub-Quaternary. The repeated erosion of continental areas and remodelling
during a transgression as well as covering of Carboniferous deposits fault and fold-flexure
deformations are all reflected in differentiated configuration of discordances in the height
range from about 400 m a.s.l. to 6000 m b.s.l. (Figs. 1 and 2). The relative heights of the
discordances reach 1500 m.

The investigations of the geology of discordances, their morphology, covering by con-
tinental marginal sediments and deformation are carried out basing on borehole cores, min-
ing excavations geological cross-sections and structural maps. In the research on morpho-
structures, discordances are helpful to investigate fossil weathering covers including climat-
ic and hydrological factors and to analyse sequence of sediments overlaying erosion surfaces
and accompanied subsidences. Reconstruction of structural relief development, its burying
history, immersion and deformations are included in the morphotectonic research of discor-
dance surfaces. The important base of this research is a detailed reconstruction of the mon-
ochronous discordances. In the investigations of morphotectonics, many methods are applied
including subsurface mapping, palacogeomorphology and structural geology. In the study of
landform (structural geomorphology), weathering profiles, sedimentary investigations of the
succession of preserved discordances, methods of lithostratigraphy and sedimentology of over-
laying deposits including analysis of sedimentation basin are used. Analytic methods of
palaeogeography, historical geology, palaeoclimatology and weathering zone research are
particularly important in the interpretation of discordances morphology and tectonics.

Top surface of Carboniferous sediments, Upper Carboniferous coal-bearing strata and
underlaying Dinantian and Culm sediments are covered in a mosaic pattern by Rotliegent
sediments of the Stawkéw Graben, and Triassic, Jurassic and Cretaceous sediments of the
Silesian-Cracovian Monocline. At this Variscan and Middle-Alpine basement, Miocene
molasse of the Carpathian Foredeep developed. River valleys and basins are infilled by Quater- 167



nary sediments. The southern part of the USCB is plunged due to the overthrust of t}e
Carpathian napes in the internal foredeep, under Moravian, Silesian, Maly, Sredni ang
Makowski Beskid Mountains and even under Wysoki Beskid at the depth of about 5-6 jy
(Fig. 1, 2, Tab. 1).

The lithological structure of the Carboniferous top surface of the USCB is built of Cylp
silicoclastic sediments, Dinantian carbonate sediments and Silesian coal-bearing deposits.
Petrographic, lithologic and sedimentologic features of these strata and series as well as their
thickness are much differentiated. The Carboniferous rocks show different resistance tg
weathering and erosion (Tab, 3, 4). The coal-bearing siltstone and sandstone series are
important structural elements of discordance configuration (Fig. 3, 4) and also the present
relief of the Silesian Upland.

The tectonic structure of the USCB includes the orogenic stage of the Upper Silesian
Depression, taphrogenic stage of Permian Slawkow Graben, cover stage of Middle-Polish
epeirogen and molasse-overthrusting stage of the Carpathian Mountains. The Mesozoic cover
of the epi-Variscan Platform and Cainozoic cover of the Carpathian Foredeep are separated
from each other by discordance surfaces and divided into structural stages and substages.
The structure of the Upper Silesian Depression consists of the edges of fold-intrusive zones
of the Moravian-Silesian and Cracovian stages and Upper Silesian Massif in the south.
Towards the centre they change into vast trough and domes (Fig. 3, 5, 6). In the depression,
the older structures of a bow-like almost W-E course are represented by medium folds and
lateral flexures in the northern zone and broad main fold and southern folds. Longitudinal
folds with the E vergence turn towards the SW in the western part of the depression and
towards the SE in the eastern part. The younger folds occur in the imposed transversal position
and their course is close to N-E in the lateral western and eastern parts of the Upper Silesian
Depression. The folds are accompanied by longitudinal and transverse faults. The youngest
set of faults of the NNW-SSE course and partially also southern step faults are located along
the Permian Stawkéw Graben,

At the top surface of Carboniferous deposits of the USCB (Fig. 4), the zone of mottled
weathering occurs (Fig. 8). Changes of colour from grey to mottled reach 30 m or even.100
m in the zones of oxidation and combustion of coal beds. The zones of mottled weathering
represent correlation horizon of coeval discordances and they give many genetic premises
to interpret morphology of discordances and form classification.

Sub-Permian discordance. The sub-Permian surface occurs in the northern and eastern
part of the USCB (Fig. 9, 10), in the floor of Rotliegend volcano-clastic rocks of Slawkéw
Graben. In the Asturian and Uralian phases, the morphostructure of discordances started from
folding and uplift of mountain ranges included fold-overthrust structure from the west and
fold-intrusive structure from the north-east. Their denivelations reached 2000 m. According
to the structure of Carboniferous sediments in the Upper Silesian Depression, the inner-moun-
tain basin, i.e. taphrogenic Stawkow Graben developed. In the conditions of warm and dry
climate, rock-mantles with carbonate and ferruginous crusts developed (Tab. 6). They were
underlain by weathering zones of a thickness up to 30 m and locally up to 100 m. A con:
sequent system of deep synclinal V-shaped valleys cut across tectonic junctions and anticliz
nal ranges in places of poor resistance. At the foot of Dgbnik-Siewierz range, pre-eruptive
series on piedmont cone with rock falls and olistholits of My$lachowice Conglomerate
Formation developed (Tab. 1). Its thickness was about 200 m. In the Rotliegend, tlre
postorogenic volcanism of Saalian phase activated and a graben of pull-apart type develo-
ped at the foot of melaphyritic rift volcanoes and porphyritic cone volcanoes. The Permian
Trough was filled with eruptive series of porphyritic-carbonate conglomerates with volcan-
ites of the thickness up to 150 m and tuffs of the thickness up to several tens of metres. The
denivelations gradually decreased and molasses material got finer. In local basins of playa
type, sandy-clay and silt material up to 600 m thick with gypsum of over-eruptive series of

168 Stawkow Formation was deposited.

The morphotectonic of the sub-Permian surface indicates synorogenic mountain relief
concordan with folded structure that reaches 500-1000 m. This discordance contains elon-
gated valleys and depressions with overdeepenings and horsebacks at the bottom surface of
the Myslachowice conglomerate. The relief shows a scissors-like Rotliegend displacement,
and reflects the folded-flexural structures of the basement. The sub-Permian discordance
changed its tectonic structure several times, especially in the Saalian phase and during the
inversion of the graben in the Zechstein, probably with an inversion of fault throws slips of
Stawkoéw Graben. The sub-Permian surface contains multiple deformations which developed
during the Middle-Alpine and Young-Alpine phases.

The sub-Permian discordance developed in a dynamic way and it has a character of
a diastrophic surface, which was formed in late-Variscan, taphrogenic (postorogenic), mor-
photectonic cycle (Tab. 6). It separates the fold stage of the Variscan orogen from the Zechstein
taphrogenic molasse and foreland basin sub-stage, north of Upper Silesian Depression.

Sub-Triassic discordance. The sub-Triassic surface is very common in the USCB (Fig.
4), The beginning of its development is shown by Late-Variscan dictyogenic movements of the
orogen with a surface morphotectonically discordant to low mountains (Moravian-Silesian and
Siewierz-Debnik ranges) and Slawkéw basin (Fig. 9). In the Lower Triassic, dry and hot climate
prevailed and sea level was uplifted by 100 m (Tab. 6). Valley network was associated with
Carboniferous rocks of different resistance in synclines and subsidence depressions (Fig. 11,
12, 13). Anticlinal and half-horst humps and ranges were covered with a thick mantle of rubble-
clay material with ferruginous crusts. The mantel was underlain by the zone of mottled weath-
ering of the sub-Triassic surface of a thickness of about 15-30 m (Fig. 8).

As the coast of the Middle-Polish Sea grew towards the south, littoral deposits develo-
ped from the washing of rock-mantles and alluvia redeposition. Swierklaniec Beds filled
valleys and basins up to the height of 20-25 m in the Upper Silesian coast, which showed
diversified shoreline. The sub-Triassic surface was covered by Rhaetian and Muschelkalk
marine carbonate sediments of the thickness up to 150 m. In the southern part of the USCB,
the coast of Sudetic-Silesian land (eastern part of the Vindelitian High) occurred. Since the
erosion surface had been covered in the Rotliegend, the subsidence and uplifting began, which
was reflected in re-burying and transformation of the relief.

The surface of the sub-Triassic discordance represents a post-Variscan (post-orogenic and
post-taphrogenic) surface and also a sub-cover surface of the epi-Variscan Central-European
Platform. This surface developed in the post-Variscan morphotectonic cycle (Tab. 6) and
represents a final form of a peneplanation of the fold-intrusive orogen, which shows con-
solidation of the Variscan orogen and termination of the isostatic movements.

Sub-Jurassic discordance. The sub-Jurassic surface occurs in the northern and eastern
margins of the USCB and represents a Mesozoic intra-cover surface of Middle-European
Platform (Fig. 4, 14). During the Old-Kimmerian epeirogenesis, a slow emergence and
regression caused erosion of Keuper clays and more resistant Triassic carbonate rocks and
Carboniferous coal-bearing series. Warm and semi-dry climate (Tab. 6) influenced develop-
ment of the relief reversed to the basement structures - concave-bottomed valleys. Fine
material was washed out but locally, rock-mantles and breccias developed. They contained
carbonate conglomerates and pelitic sandstones. In the Liassic, pre-transgressive denudation,
sedimentation and redeposition occurred in the floodplain and river-mouths, where material
of quartzitic gravels of Polomnia Beds was accumulated. In the depressions at the riverbanks,
mangroves and peat bogs developed with sedimentation of coal-bearing and dark clays. In
the Dogger, the transgression impulse caused burying of sub-Jurassic discordances with marine
deposits of sands and gravels, Callovian sandy marls and limestones (Tab. 1). The trans-
gressive sediments up to 10 m thick caused significant smoothness of discordance relief in
the south-east part of the USCB. In the Malm, loamy mounds developed and sedimentation
of rock limestones occurred along the ,,Cracovian Jura”. In the arcas of the Upper Silesian
Coal Basin, a submerged abrasion plain probably developed.
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The sub-Dogger surface in the USCB was subjected to weak deformations during the
subsidence (as compared to Middle-Polish Basin) and to strong deformations in its southery
part on the developing labile Tethys shelf (Old-Kimmerian phase). Main discordance. defor.
mations are younger. The sub-Jurassic surface shows features of a coastal lowland and is.
land. The preserved thickness of the Jurassic cover, attaining 150-200 m, may indicate the
changes of the morphology. The surface of sub-Jurassic discordance developed in the Old-
Kimmerian epeirogenic morphotectonic cycle is a final form of the peneplanation of the coastal
plain in the talassocratic conditions.

Sub-Cretaceous discordance. Although the sub-Cretaceous surface occurs beyond the
erosional limits of the USCB, the Cretaceous sediments used to cover a large part of the
Carboniferous outcrops (Fig, 4, 15). On the regression surface in the Volg (Tab. 1) and on
the terraces, the Carboniferous deposits of the pre-Jurassic surface with structural benches
were uncovered. In subtropical, dry climate of lower Cretaceous, lateritic weathering and denu:
dation intensified (Tab. 6). Relative lowering of Upper Silesian terrace caused deposition of
Albian pre-transgressive sands and development of abrasion forms during the transgression
in the Cenomanien, Turonian and Senonian. The transgressive sediments in Cracow area and
Opole Basin reached the thickness of about 100 m. This shows the relative heights of the
Upper Silesian terrace in Cretaceous and relative heights of the abrasion coast on the sub.
-Cretaceous surface.

The sub-Cretaceous discordance was subjected to broad bending during a subsidence in
Miechéw, Opole and Southern Moravia Basins. Its amplitude reached several hundred metres,
Main folding and faulting in the Middle-Alpine phases produced the Silesian-Cracovian
Monocline and the morphostructure of the Tethys coastal mountains,

The surface of sub-Cretaceous discordance represents an intra-cover panacordation, which
exceeds the limit of Cimmerian sediments. It developed in the Young-Kimmerian epeirogen-
ic and talassogenic morphotectonic cycle. The sub-Cretaceous surface separates. cover
horizon built of Triassic and Jurassic sediments from the subhorizon built of Cretaceous
sediments (Tab. 6). The development and covering of the sub-Cretaceous surface resulted

in total peneplanation of the Upper Silesian island caused by the planation and burying of

sediments in the adjacent depressions with zones of subsidence in Miechow, Opole-and
Southern Moravia Basins.

Sub-Miocene discordance. The sub-Miocene surface is a boundary of a complex moi-
phostructure and genesis (Fig. 4, 16, 17, 18). Together with the uplifting of fold-epeiroge-
netic mountains of a morphotectonic concordation, the area of the USCB was placed at
a high coast of the Tethys. In the Palacogene, favourable conditions to the inversion of fold
structures and formation of structural escarpments and tropical basins occurred. The Tethys
coast was significantly dismembered by system of flat-bottomed valleys. Erosion smoothed
intervalley forms (Fig. 19, 20). In the mountain summits, the coal outcrops burnt down and
regolitic covers with weathering zones developed (Fig. 21, 22, 23). In the Lower Mioceneg,
relative lowering (folding of external Carpathians in Savian phase) and decrease of erosion-
al force occurred, which was associated with ingressions of the Para-Tethys Sea in deep val-
leys, which were transformed into submarine canyons (Fig. 1). In the mountain basins, playas
developed and the Ktodnica Formation was deposited (Fig. 17). The transgression in the Egg-
enburgian initiated filling of canyons by Carpathian molasse (formations of Sucha, Stryszawa
and Zebrzydowice of the thickness up to 1000 m). The overthrust of the Carpathian front
in the Styrian phase and widening of the transgression in the Moravian into the bending fore-
deep renewed burying of Carboniferous relief by marine molasse of the Debowiec, Skawina
and Wieliczka Formations (Tab. 1). Their thickness reached 1300 m. After the third ingres-
sion in the upper Badenian, the Carpathian Foredeep in the Upper Silesia area was filled
with molasse of the Gliwice Formation (up to 400 m thick). During the transgression, ‘the
mountain relief was slightly modified and only structural benches developed on the inher-
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thrust of the Carpathian front, the sea basin declined and the foredeep was filled with ter-
restrial molasse of the Sarmatian Kedzierzyn Formation (up to 200 m thick). Then, after the
Volovian phase it was filled with molasse of Sosnicowice Formation (up to 100 m thick).

The sub-Miocene formation was deformed many times, mainly by step faults in the Savian,
Styrian and Moldavian phases and by the flexure (bedding) of the internal part of the
Carpathian Foredeep into a sub-Beskid homocline and into the Metacarpathian High in the
foreland. The amplitude of bending towards the south reached 5000 m and locally 10 000
m at the distance of 50 km (Fig. 1).

The sub-Miocene surface originated in the Young-Alpine morphotectonic cycle. The
folded epi-Variscan epeirogen of the Middle-European Platform was a basement of the discord-
ance. The surface is covered by the Miocene molasses of the Carpathian Foredeep (Fig. 6).

Sub-Quaternary discordance. The sub-Quaternary surface is formed by patchy glaci-
genic sediments, which cover the Carboniferous, Permian, Mesozoic and Neogenic strata in
valleys and hills. In the late Pliocene, in moderate climate with dry periods, washing and
weak erosion predominated. Locally, fluvial accumulation of the material from Sudetic and
Carpathian Mountains occurred (Gozdnica Series and Sosnicowice Gravels). In eo-Pleistocene,
the lowering of erosion base by 150 m (Tab. 1} accelerated the stripping of resistant rocks
from the cover of Neogene sediments together with plateaux and hills of the sub-Miocene
surface (Fig. 28, 29). In the meso-Pleistocene, the area studied was covered by the ice sheet,
which renewed erosion in the exposed valleys with periodical accumulation of fluvial ero-
sion. The covering of the erosional surface was initiated by the sediments of South-Polish
glaciation, which were then partially eroded before the Odranian glaciation. The sediments
of the Odranian glaciation are widely spread together with a postglacial relief with sandurs,
kames and moraine hills. In the neo-Pleistocene, periglacial erosion was rather limited and
also accumulation of the Vistula river was not significant. ,

The sub-Quaternary surface was subjected to strong glacioisostatic movements with
a clear uplift after the Odranian deglaciation. Its amplitude reached 50 m. The glacigenic
flexure overlapped with geodynamic deformations of the Carpathian Foredeep and Meta-
Carpathian High. These deformations represented derivatives of isostatic compensation of
stresses between the Carpathians pushed towards the east and north-east and grabens pulled
back to its foreland.

The sub-Quaternary discordance originated in the top surface of the Carboniferous sed-
iments of the USCB in the sculpturing glacigenic cycle as a discontinous uncovered from
the Miocene sediments and a concordance, which developed on their basement. It is a partially
formed discordance, which still develops with significant anthropogenic transformations,
especially caused by mining.
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JomuHuk HOpa

MophoTekToHUKa 1 3BOSIOLMS PAa3HOBO3PACTHOro Hecornacus
B KpoBrie o6pa3oBaHmii KapboHa ropHO-CUMNE3CKOro YronbHoOro 6acceita

PesioMe

[peaMerom MOPGOTEXTOHHYECKHX HCCISAOBAHMH SIBJIAETCS PABHOBO3PACTHOE CTPYK-
TYpHOE Hecorjlacue B KpoBje obpazoBaduil (nacToB) xapboHa FOpPHO-CIJIE3CKOro
yrojipHoro 6accefina (GZW). Dta pa3HOBO3pACTHAS H IIOJIHMICHHAS I€0JOrHYECKas FPaHHLA
CIIOKEHA OJHOBO3PACTHBIMU HECOMIACHSIMH: JOTIEPMCKHMH, JOTPHACOBBIMH, JTOIOPCKHMHU,
JIOMEJIOBBIMY, JIOMHOLECHCKUMH 11 foueTBepTHIHEIMH. O6pasoBanus kapboHa MHOTOKPATHO
GbUTH 3POAHPOBAHBI, NEPEKPHIBANNCH [O3AHIMH OTIOXKEHHAMH H Ae(HOPMHPOBAIHCE,
Mopgonorus MoBepxHOCTH KPOBJIit KapboHa M TEKTOHHYECKHE CTPYKTYPBI HAXOAAT CBOE
BeIpaykeHHe B anbhepeHInpoBAHHOM XapaKTepe HeCOrTIACHS C aMILIHTYAaMH [I0BEPXHOCTH
1o 1500 M B nipenenax seicoT oT 400 M 1o 6000M Hax yposuem Mops (puc. 1, 2).

HccnegoBanus reojorH4eckoro CTpPOeHs HECOTTIACHS, €M0 MOP(OJIOTHH, IEPEKPBITHS
u geopMalivu NpoBedeHo Ha ofpasuax KepHa W B TOPHBIX BblpaboTKax, a 3aTem
obpaboTaHo KaprorpaduuecKky Ha reOJIOTHUECKHX Pa3pe3ax M CTPYKTYPHBIX KapTax.
B paspaborkax MOpGoCTpyKTYp Hecornacust NoJje3Hsl OblIH HCCIEHOBAHMS HCKOMAEMBIX
KOP BBIBETPHBAHUS C YUCTOM KJIHMMATHYECKHX H TMAPOJIOIMUYECKHX (PAKTOPOB, a TAKKE
¢ YUETOM AHAJIH3A MOCHEAOBATENLHOCTH OTIOMXEHHH, NEPEKPHIBAIOIIHX 3PO3HOHHEIE
[IOBEPXHOCTH U COMPOBOXKAAIOLLINE Ipoceaanne. B paspaboTie MOp(OTEKTOHMKH HECOTId=
cust OBUL HUCIONIB30BAH Psiji METOJOB HCCIEJOBAHMA M3 TAKHX HAayK Kak, riIyOHHHAs
kaprorpacdus, HaneoreoMopQposIorHs, reoMOPQOIIOTHS, TEKTOHHKA, a TAKMKE JIMTOCTPaTH>
rpaHs M CEAMMEHTONOHS [EPEKPLIBAIOILMX MTOPOJ C CEAHMEHTALMOHHBIM aHATIH3OM.
Ocobyto posib B HHTEPIPETALNY XapaKTepa HECOrTACHS HIPAlOT AHAIIMTHUECKHE METOIBI
najgeoreorpagun, HCTOPHYECKOH TIEOJOTHM, I'EONOrHHM MNaJeOKIMMATOB M obnacTel
BBIBETPHBAHHSL.

Hecornacus B kponie kapGona, O6pa3oBaHHs BEPXHEr0 KapOOHA, a TAKXKE [TOJACTHIIAS
omye o0pa3oBaHMs AMHAHTA M KYJIbMa, MO3aMYHO NEPEKPBIBAIOTCS OTJIONKCHHAMIL
KPaCHOIO JIeXHs Nporu6a CnaBkoBa, TPHACA H I0Pbl CHIIE3CKO- KPAKOBCKOH MOHOKJINHBI,
a TAalOKe MHOLIEHA INpeaxaprarckoro nporuda. JomuHeEl peKk H KOTIOBHHbBI BBINOIHEHbI
YEeTBEPTHYHBIMH OTAoKeHusaMu, FOxuan yacte GZW 1orpyxeHa B pesylibraTe copoca
HaABHHYTHIX OyiokoB Kapnar Bo BHyTpeHHEl 4acTH NPEAropHoro (Kpaesoro) nporuda.
Otnoxenns xap6ona Berpevaiores B Beckinax Mopascknx, Cunescknx, Manbix, CpeHux
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JIHTOJIOTHYECKYIO CTPYKTYPY HOBEPXHOCTH KpPOBJIH Kapbona GZW npencraisior
KpeMHEK/IACTHIECKHE 06Pa30oBaHHA KyNbMa, KapOOHATHbIC — AMHAHTA 1 YIJIICHOCHBIC —
cuesa, TleTporpado-nmMToIorHyeckas XapakTepUCTHKA H MOLHOCTH 9THX IUI&CTOB 1 CCPHii
nopof cunbHo muddepeHposansl. IToponsl kapbona XapakTepH3YIOTCsS pasHOf
YCTOHUYMBOCTBIO K BBIBETPHBAHMIO H 2po3un (Tab. 3, 4). BaxHbIMM CTDYKTYPHBIME
snemeHTaMH (OPMHUPOBAHHS HECOITIACHIH ABIISIIOTCS YIJICHOCHBIC, apIIIUIHTOBBIC 1 Iecya-
HHCTBIC CepHH Moo (pHC. 3, 4), KOTOPBIC TAKXKE BAMSIOT Ha XapakTep penbeda Chesckol
BO3BBIILIEHHOCTH.

B rexTonmueckol crpykType GZW BBIAEISIIOTCS OPOICHHBI 9TaXK BEPXHECHIIE3CKOrO
npori6a un TadhporeHnueckii 3tax nepmckoro nporuba Caapkosa, NOKPOBHBIH 9Tax
emeifporeHa CpeaHEeNnoNbCKOr0 H MONIACOBO-HALBUIOBbIH oTax Kapnar. Mesosoiickuii
[OKPOB 3MHBAPHCLIMICKOlT mu1aThopMsl 1 KakfiHo30fcKoro npearopbs Kapnar pasjesieHsl
[TOBEPXHOCTAMI HECOTJIACHSI HA CTPYKTYPHBIE 3TAXH M nofsTaxu. CrpykTypy nporuba
06pasyloT OKpauHbl CKJIAQYATO-HHTPY3MBHBIX MOPABCKO-CHIEC3CKOH H KPAKOBCKOH
obnacTeii 11 BEpXHECHIIE3CKOrO MACCHBA Ha I0T€, KOTOPbIE NEPEXOAAT B OOIUMPHLIE BITa/MHbL
i KyToja B LEHTpansHoil uactn (puc. 3, 5, 6). B nporubax Gonee [ApeBHie NONYKPYyIiible
CTPYKTYPBbI, MMEIOLLHE HAMTPABJEHHE OIIH3KOE K 3KBATOPHANLHOMY, LIMPOKO IPE/ICTABIICHBI
CKIIAJKAMHE CPEeNHero pasMepa M KpaeBbIMH (rexcypaMu B CEBEpHORi [10J10Ce, & TAKKE
KPYIHBIMH CKJIAAKAMK IJIABHOIO M IOXKHOIO HAaNpasjieHnil. BBITSHYTBIC B 10%HOM
HATPABJIEHHH CKIAKU MEHSIOT HAIIPABIICHHE NPOCTHPAHHS HA IOTO-3AI1A/IHOE B 3allaIHOT
yacTH nporuba W Ha IOrOBOCTOYHOE B BOCTOYHON dacTd. Bojlee Momonsie CKnajaki,
HMeIOIIHE MEPUIHOHAIBHOE IPOCTHPAHHE, HA 3aMAAHEIX H BOCTOIHBIX OKpPAHHAX NPOrnboBs
naosxenpl nonepex., CKIaAKH CONPOBOXKIAIOTCS IPOIOJABHEIMH H [TOTNIEPEUHBIMH PA3PBI-
BaMu. CaMbIMH MOJIOIBIMH SIBJISIOTCS TPYIITA PA3PBIBOB HAIIPABIIEHIIS CEBEPO-CEBEPO-3ana/l
— JOrO-10ro-BOCTOK M HACTHYHO MEPHAHOHAJIBHEBIE CTYIIEHUATBIE PA3PbIBbI, CIPYILITIPOBAH-
HbIe BAOJIL NepMcKoro pornba Crnaskosa.

B xposne o6paszoBanuii kapbona GZW Haxomurcs 30HA 1ECTPOLIBETHOIO BHIBETPH-
paHus (puc. 8). 30HBI MECTPOUBETHOIO BBIBETPHBAHHS SIBJAIOTCH KOPPEISLHOHHBIM
YPOBHEM OJJHOBO3DACTHBIX HECOTNACHH M HECYT FEHETHUYECKYIO HH(OpMALMIo, oMora-
JOLLIOIO B HHTEPHPETALNY MOP(OIOrHH Hecoriacuii 1 KnaccHguxaimi Gopm.

Hecornacie nmojoWBLI NEPMi PACHOJIOXKEHO B CeBEPHOIt 1 BocTouHOH wacTn GZW (pHc.
9, 10), B 0CHOBAHUM BYJIKAHOKIACTHYECKHX 06pa3oBaHuii KPACHOIO JIEXHA Hporuda
CrnapkoBa. Mop(oCTpyKTypa HECOTIIACHS HaYana (GOPMHPOBATLCS B aCTYPHIICKOH 1 ypalih-
cKoli (bazax B pe3ysibTaTe CMATUA H HOIHATHS FOPHBIX LENEH B PE3YJIBTATE MIPOLIECCOB
HAaJIBUrOBO-CKJIAAYATBIX € 3aM1aJHONH CTOPOHBI M CKI&A4aTO-MAIMATHYECKIIX C CEBEPO-
-BOCTOKA, MMeromx geduBessinio o 2000 M. B ycnoBuax TCIUIOTO M CYXOro KIMMaTd
NPOMCXOAMJIO BRIBETPHBAHNE € 00pa30BaHHEM M3BECTKOBBIX M JKEJE3HCTBIX KOD, MO/~
CTHIIAEMbIX BEIBETPENOi 30HOH MowHOoCThIO Ao 30 M, nokansro — Ao 100 m. TTocneno-
BATENIbHAS CETh M1yOOKHX HOPO3/ H CHHIJIMHANBHBIX AOJHH PA3PE3aia TEKTOHHUCCKHE Y3JIbl
H aHTHKJIHHAJIbHBIE XpeOThl B MeCTax, I/le NOpPOojbl XapaKTepHu3yroTcs Oonee cnaboii
YCTOMYHBOCTBIO. B M0AHOMXbBE AEMOHMIIKO-CEBEPCKOTO XpebTa CKOMIACH AOIPYITTHBHAS
cepusl Ha KOHYCAX NPEATOPHBIX PaBHHH C OOGPHIBAMHM M OJIMCTOJHMTAMH (POPMALULN
MBILUISIKOBCKMX KOHIVIOMEpPATOB MOIIHOCTRIO nopsaxka 200 M. B kpacHom JsexHe
AKTHBU3MPOBAJICS TIOCTOPOTEHHBIH ByIKaHn3M a3kt caajibekoil 1 obpasosaiiach Braaua
Tuna pull-apart y moXHOXES ILE/IEBBIX BYJIKAaHOB MeIa(pHPOBBIX M KOHYCOBBIX — 1Op¢upo-
BBIX. Bria/tuHb] 3a110JIHHJIHCE SPYITHBHOI cepreil nopgnpoBo-H3BETKOBBIX KOHITIOMEPATOR
¢ ByJIKAHHTAMH MOLIHOCTBIO 110 150 M (B ocHOBHOM BO Bnaauue Bonecnasa) n tydamu
MOLLHOCTBIO 40 HECKOJIBKUX JIECTKOB METPOB (B OCHOBHOM Bo BnajuHe Henopa3sy), (puc.
9). HepoBHOCTH NMOBEPXHOCTH (JEHMBESLIHS) IIOCTENEHHO YMEHbIUAIHCE, & MOJIIACOBDIH
MaTepHall CTAHOBIIICS Bee bosiee METIKoOOIoMOUHbIM, B TokansHeIX Gacceiinax Tuna playi
OTJIAraMuCh IECYaHHCTO-UIIAMOBBIE H IVIHHHCTBIE ¢ TMIICOM 0Opa3oBaHHs cepHu J0-
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IToBEpXHOCTh  OMOJIIACOBOTO  [IEPMCKOrO  HECOTJIACHS MHOTOKDATHO MeHsig
TEKTOHHYECKYIO CTPYKTYPY, 0COBEHHO B (hase CaallbCKOl, 1 BO BPEMs HHBEPCHH BITamiy,
B LIEXILITEIHE ¢ BO3MOXHOMH HHBepcueli HanpasiieHHs cOpocos posa CraBKos, [MosepxHocty
IIOAOLUBBI [IEPMH CYMMHPYET MHOTOKPATHbIC Je()OPMALULH, 3aIIHCAHBIE B (HOPMUPOBAKuY
6ornee MonozibIx Hecornacuit GZW — MMojIolIB TPHAca, I0PbL, MeJA, MUOLIEHA 1 YETBEPTHY X
OTIIOXEHHH.

Hecornacue nopowsel mepMH pPasBUBANIACE AMHAMHYHO M HMeeT Xapakrep
anactpoduueckoil oBepxHOCTH, 0OPA30BAHHON B O3[HEBAPHCIHACKOM, Tadporeri.
4ecKoM (II0CTOPOreHHOM) MOPGOTEKTOHMYECKOM LUHKIE (Tab. 6). JIennT OHO cknanuaTsmy
9T@X BAPUCUMHCKOTO OpOreHa OT MOJITAXKA MOJIIACOBOIO TAPPOFEHHYECKOrO M Mpes-
FOPHOTO B LIEXIUTEHHE HA ceBepe OT TOPHO- CHIIE3CKON BIIAAKHEL

Hecoraacue nofowBe! Tpiaca ABJSIETCS ILHPOKO PACIPOCTpaHeHHbIM B GZW (puc; 4y,
Hauano ero o6pa3zoBanus 0603HauMIM [T03JHOBAPHCUHIICKHE JABMKEHHS [OP, HMEION1iX
JHMCKOPIAHTHYIO TNIOBEPXHOCTE MOP(OTEKTOHHYECKOI'O HECOMIACHS C HU3KUMH ropaMu
(MOpaBcKO-cUJIE3CKAs M CEBEPCKO-AeMOHHLIKAS MOJOCH) M ¢ KOTIOBHHAMH (CrlaBkon
n Jlunac). B HioxkHeM Tpuace xiauMaT Okl CyXOoH M ropsumii, TaKkxe NpoMCXONHiIo
IOCTCICHHOE MOAHsATHE YypoBHs Mopsi 10 100 m (1ab. 1). Pasnas ycroftumsocrs nopog
xapboHa B CHHKJIHHANIAX K KOTJIOBHHAX HALUIA CBOE BbIPAKEHIE B CETH HoJMH (puc: 11,
12, 13). AHTHIJIHHATBHBIEC H YACTHYHO 3PO3HOHHbIE BO3BBILUEHHOCTH H XpebThbl OKPRIBANA
MowHas 06J0MOYHO-NIEIMTOBAS 30HA BBIBETPUBAHHS C JKEJIEIHBIMI KOPAMH, KOTOPAS
MOJACTHIIANA 30HY IecTporo BeiBerpuBaHis B CyMuHaX MOLIHOCTBIO nopsiaka 15-20.m.
ITpubpexHble 0CAAKH pa3pacTaolerocs Ha 10T CPEeAHENONLCKOTO MOPS 00pa30BLIBATIIEE
B Pe3yNbTATE Pa3MbIBA BBIBETPEIIBIX TOPOA M NEPEOTNOXEHNS ajuttoBus. I BeprisHelkite
006pa3’oBaHUs! BBITOIHWIN JOJIMHBI M KOTHOBMHBI JO BbICOThI 20-25 M Ha rOpHO- CHIIE3CKOM
nobepexpe, MMEIOIUMM H3PE3AHHYIO 3aTOKOBYIO OCpEeroByro HHHIO. [loBepXHOCTH
MOJOIIBEI TpHAaca OBUTA HMEPeKPhITA MOPCKHMH 0CAAKAMM NETA I PAKYIUEUHHKE MOLIHOCTEIO
1o 150 M. B 10xHoii yactin GZW Haxomwioch nobepexsbe CyAeTCKO-CHIE3CKOrO MATEPUKA.

C MOMEHTa NEePEeKPBITHS 3PO3UOHHOf NMOBEPXHOCTH MECTPOrO MEeCUaHMKA HAYANIACH
CyOCHIEGHLUS M IOAHATHE, KOTOPOE BhIPa3HIIoch M B cMeHe penbeda, CyliecTBeHHbIE
AeopMaLMOHHbBIE IePeMeHbl HALWIH OTPaXeHHe B MOP(OTEKTOHHUECKHX CTPYKTYpaXx
6onee MOJIOABIX MOBepxHOCTEl Hecornacust GZW.

IToBepXHOCTH HECOMIACHS TOKOIIBLI TPHACA SIBIISIETCS HECOITIACHEM MOCTOPOIEHHLIM
M NOCTTA(QPOTEHHBIM, KOTOpas OAHOBPEMEHHO SBJSIETCS TAKKE MOAOLIBOH 3MHBAPHCLHIL:
ckoil cpeaneeBponeiickoii maTdopmpl. D10 HecorIacHe 00pa3oBAIOCh B OCTBAPUCIIMIT:
CKOM LIKJIe MOp(oTexTOHHYHOM (Tab. 6) U sBisieTcst PHHATBHOH (OPMOIT BbIpaBHHBAHMS
CKJ1a{4aTO-HHTPY3MBHOIO OPOreHa, KOTOPOE CBUIAETENLCTBYET O KOHCOMHIALUK BA PHCLIHT-
CKOI'O OPOreHa M O 3aTyXaHMHH H30CTATHHUECKHX NOABHNKEK.

Hecormacue nogomsel 10psl IpOTACMBAETCA B CEBEPHOIT I BOCTOUHOI okpannax GZW,
KaK TIOBEPXHOCTh ME303031 CpeliHe-eBporieiickol mwiatdopmsel (puc. 4, 14). Bo Bpems Hibkte:
KHMMEPHHCKOro sMneifporeHesa MeUIEHHOE NMOAHATHE M PETPECCHS BBI3BAIM IPO3HIO
IVIMCTBIX OTJIOKEHMH Kefimepa M Gosiee TBEPABIX ITOPOJ] — M3BECTHSIIKOB TpHaca i1 06paszo-
BaHull xapbona. Terutas u cyxas mopgoxnumarTHyeckas o6CTaHOBKA cnocobCTBOBAA
PasBUTHIO penbeda, o6paTHOrO No OTHOLISHHIO K CTPYKTYPAM OCHOBAHHS — BOIHYTBIX
AonuH, Menku#f Marepnan BBIMBIBAJICA M JIOKAJABHO COXPAHMINCH [1OKPOBbI KOP
BhIBETpHUBAHHA K 6pexunu ¢ JIncosa, kapboHATHBIC KOHIIOMEPATHI 1 NecyaHHKH. B nefiace
IPOAOJDKANINCE AOTPAHCIPECCHBHAS ACHYNALMA, CEAEMEHTAIIN M NEPEOTHOKCHHNE HA
3aJIMBHON PAaBHMHE C YCTHAMI HOJHH, B KOTOPbIX AKKYMYJIHPOBAJICS MATEPHAJ KBAPLEBOTO
webHsA C10oeB MONOMCKHX. B noHmxennsx B Geperax B3aJIMBalHCh Jleca W PasBHBAIIUCE
TOPGAHHUKH C CeAUMEHTALMEN YITIEHOCHEIX MPOCAOCK OMAHOBHLKMX M TEMHBIX IJIHH.
B porrepe TpaHcrpeccus BhI3Bajia MepeKkpbITHE HECOLTIACHS MOJOUIBBI JOPhI MOPCKIMH
ocalkaMH — MECKOM, IebHeM, NecUaHHCTBIMH MEPrefiaMH W u3BecTHaKkamu (Tab. 1).

BhIpABHHBAHHE penbeda HECOTIIACHS B CeBepo-BocTOUHOI yacTit GZW. B manbme Baoib
,»IOpPBl KPaKOBCKOH” pa3sBHBAIMCL HIOBBIE XOIAMBI H [IPOAODKANIACH CEANMEHTALMS
H3BECTHSKORB, a HA TeppuTOpHH GZW NpOoTArNBanach 1101BO/HAs PPO3HIiHAS paBHHHA,

IToBepxHOCTH NMOAOWIBBEI Aorrepa Ha Tteppuropun GZW noasepriack ciabbim
nedopManisamM Bo BpeMst CyOCHAEHLMH N0 OTHOLIEHHIO K CPEIHENONIbCKOMY Gacceliny H
OYEHb CHIIBHBIM MOJJIBIDKKAM B I0XKHOH 4acTH Ha 0Opa3yIoILMMCs HECTA0MIIBHOM Luenbge
Teruper (nozauekummepuiickas ¢asza). Imasueie aedopMauii Hecornacus — 6Gosee
Mojiogpie. [I0BepXHOCTb HECOIIACHS HOMOLIBEI IOPhI 06pa30BaIacs B PAHHEKHMMEPHICKOM
sneifporeHeTH4ECKOM MOP(OTEKTOHHUECKOM LiKie. JJoropekas HAaHKOPAAHUMS BHYTPH
0CaZIouHOro MOKpOBa 3MHMBapUCUHICKOH cpenHe-eBponeiickoll miatdopmsl (puc. 6)
aBisercs GUHATBHOH (POpMOIT BEIPABHUBAHNS MOPCKOH BIIA[AMHBI B TAITACOKPATHYECKHX
YCIOBHSIX.

Hecornacne moJowIBbI Mesla C HIDKE JIEKAIHMH HopoJaMH Habmopaerces 3a
9PO3HOHHEIMY MpaHuLaMi GZW, TeM He MeHee MEJIOBLIE TOPO/bl TIOKPBIBATH 3HAYNTE b~
HYIO TEPPHTOPHIO ¢ TopoJaMi kapboHa (puc. 4, 15). Ha nosepxsoctn perpeccui BOJIrH
(tab. 1) u Ha Teppacax 0OHAXKAIOTCS HOPOJBI KapboHa (fIOBEPXHOCTH HECOTIACHS C FOPOii)
¢ popmamu KIHGOBBIX CTPYKTYp. B cybrponnueckux, Bce 6omee CyXHX YCIOBHIX HUKHETO
Mela YCHIIIOCH JIATEPHTHOE BBIBETpHBaHME M AeHyaauus (tab. 6). OTHocuTenbHOE
IOHIKEHNE FOPHOCIIIE3CKOH Teppachl IPHBENO K OTIOMNEHHIO AOTPAHCTPECCHBHBIX [1ECKOB
anpba u 06pasoBaHnio abpa3sHBHBIX (GOPM BO BpeMsl TPAHCTPECCHH B CEHOMAHE, TYPOHE I
ceHoHe. TpaHcrpeccHBHbIe 00pa30BaHNA B palioHe Kpaxosa i1 B OMOJIBCKOI BIaJHHE HMEIOT
MOIIHOCTH 0KoJ0 100 MeTpoB, KOTOpas ABAAETCS OTpaXEHHEeM CTeNeli ACHUBENALUH
FOPHOCHJIEZCKOH Teppackl B MeJie, a Takxke GopM abpazuBHOro robepexnbs Ha JOMEI0BOH
MOBEPXHOCTH,

XapaxTep IOMENOBOI'0 HECOIVIACHS HAPYILAETCS BO BPEMsI CyOCHAEHLIHN B MEXOBCKOIT,
OTIOJIBCKOT! H MOPABCKOH BriaaMHax MpH aMIUIUTY/aX NOPSIKA HECKOJIBKIX COTEH METPOB.
I'maBHEle nepuopl cKiaaKoobpa3oBaHus H 00pa30BaAHMS JH3BIOHKTHBHLIX HAPYINEHHI B
cpeHe-aNbITHICKHI (ha3ax onpenenio obpasoBaHue CHICICKO-KPAKOBCKOH MOHOKITMHAIN
1 MOP(MOCTPYKTYPY NPHOPEXHBIX rop TeTHasl.

IToBepXHOCTH AOMENOBOI'O HECOMIACHS SIBJISICTCS TAHKOPAAHTHON BHYTPH 0CAOUHOIO
NOKPOBa M AUCKOPAAHTHOM, BBIXOASILLE 3a Mpefesbl pa3sBUTH KUMMEPHPHIOB, DTO
Hecoryiacie o6pa3’oBanochk B JMNEHPO- M TaMIACOTEHHYECKOM MO3IHEKHMMEPHIICKOM
MOP(OTEKTOHUUECKOM HUKJIE, JJoMenoBast IOBEPXHOCTh pPAa3/eNseT 3TaX OCaml0uHbIX
[IOpOJ TpHAca M IOphl OT NOA3Ta)Kd, O0pa3oBAHHOro mnopojgamu wmena (tab. 6).
DopMHpPOBAHHE H IEPEKPHITHE [IOMENIOBOI ITOBEPXHOCTH BBI3BAJIO ITOJTHOE BbIPABHUBAHME
FOPHOCHMJIE3CKOrO OCTPOBA, B pe3yjbpTaTe IUladauuit M morpebeHHst Moa ocajxkamu
OKPY>XaIOLUX BBITSIHYTBIX BHAJAMH C 30HaMH cyOcuaeHUunH B HaccefiHaX: MEXOBCKOM,
OIIOJIBCKOM H I0XKHO-MOPBCKOM.

IlopepxHOCTL MOAOIUBBI MHOLEHA SBJIACTCS TpaHHLEH, HMeouell CIoXHYyIO
mMopocTpykTypy U reHesus (puc. 16, 17, 18). OAHOBpeMEHHO ¢ MOAHATHEM CKIALYATO-
SNEHPOreHMUECKHX Iop, XapaKTePH3YIOIMXCS MOP(OreHEeTHIECKOH KOHKOpAAHIEN,
Tepputopus GZW panonorajack Ha BeIcOKOM Gepery Teruanl. B naneorene B nopogax,
HOACTWIAIOLIMX KapOOH ObLIH YCIOBUS ONPEC/IHBLIHE HHBEPCHIO CKIALUATBIX CTPYKTYP
1 06pa3oBaHHE CTPYKTYPHBIX [IOPOrOB M TPOIHYECKUX BNAAHH. B onirouene npubpexHbie
ropel Tetnapl OpUIM M3PE3aHBl CHCTEMAMH TIOCKOJOHHBIX Aonut. OGparHas 3posus
criaguna Gopmel, HaxoasAluecs Ha Bofoposaenax (puc. 19, 20). Ha ropusix xpe6rax
BBITOPEIIM YTOJIbHBIE CIIOHN M 00Pa30BaIMCh TOKPOBBI PErONHTOB H 30HbI BHIBETPHBAHIS
(puc. 21, 22, 23). B HIDKHEM MHOLIEHE MpPOSBMJIOCH OTHOCHTEALHOE MOHIKEHHE
(cxknapxoobpasoBanne BHeIHHNX Kaprnart B caBekoil (pase) M yMeHbLIEHHE HHTEHCHBHOCTH
3PO3UH B CBs3H ¢ MHCrpeccueil Mopsa ITapateTnapt B r1y6okie qonuel ¢ 06pa3oBaHueM
npuOpeKHBIX KaHbOHOB (oTioxeHHe (opMaiuy ¢ 3aBoil), a B rOpHBIX BIAAHMHAX

174 TpancrpeccusHble 06Pa30BAHHS MOLIHOCTHIO nopsaaxa 10 M ykasbiBaioT Ha CHIBHOE obpasoBamick ocajKy, OTHOCAWMECT K (GopMaLiy KIOALKOIL. Tpancrpeccus B aren- 175




176

OypKaHe 1aja Ha4ajo BbIIOJHECHNIO KAHbOHOB kapraTckoii Monaccoii (Momrbre 10 1000 M
¢popmarmu ¢ Cyxeil, CrpblllaBb! 1 3e6uugosnit). Haasur dpponta KapriaT B cThipaiickoii
(ase M pacIIMPHHEHHE TPAHCIPECCH B MOPABHSIHE OXBATHBIUCH pPa3BUBA-IOLLYIOCSH
NpearopHyIo BHAJHHY BO3HOOHOBIIO NEPCKPBLIBAHKE penbda xapGoua (popmalami
MOJIACCOBBIMH, IEMGOBHLIKOI, CKABHHBCKOL M BEHMIIKONM, HMCIOLHMI MOLHOCTb 10 1300 m
(puc. 24, 25, 26). Ilocne TpeThell HHIPECCHH B BEPXHEM GajieHe NpeaKapnaTcKii pos
BBILIOJIHIUTH OCAIKH IVIHBHLIKOH (JOPMALIHH, HMEIOUTHE MOLLHOCTE 10 400 MeTpOB. Bo spemst
TPAHCIPECCHH TOpHas peabba Oblia HE3HAUMTEIBHO H3MCHCHHA, TONLKO CTPYKTYPULIC
Kbl PASBUBATIMCH HA TUIOCKMX yYACTKAX XPEOTOB H HA IIOCKOTOPLAX. B aTriuxoii gase
nocie ouepeaHoro Haasura ¢pponrta KapnaT H3deso MOpe, a poB OblJ1 3a110J111eH
KOMTHHEHTANLHOI MOJIACCON KeHA3EXKHHCKOH (hopmalii capMaTa MOUHOCTHIO A0 200 ™,
a MO3/Hee BOJOBCKOM (hasbl — OTIONKEHHSIMH (OPMALIH COCHMLOBEUKOI, HMelolel
mounoctu 1o 100 m.

JIoMHOLEHCKAs MOBEPXHOCTh Obla HEOAHOKPATHO JgeopMnpoBata, B OCHOBHOM
cTynenyaTeiMi cbpocami B (pa3ax CaBCKoil, CTBIPUIICKOI 1 MOJIAABCKOfL, & TAKKE Npu
nporu6aHiy MOHOKIMHANM BO BHYTPEHHEH 4aCTH MPEAKAPIATCKOro npornba n Mera-
KAPHATCKOro Bajla Ha IPEAropbax. AMILIMTYIa nporuba na tore umena 5000 meTpoB M Ha
orpeske B 50 kM — xo 10 000 m (puc.1, 4).

JloMuoLIEHCKAs TIOBEPXHOCTH 06pa3oBanach B MO3AHEANILIHICKOM MOP(OTreHETHIHOM
ke, OCHOBAHMEM AHCKOPAAHIIHE SIBJISICTCS CKIa14aThli SMeRpOreH MUBAPHCLIMACKIIH
LeHTpambHO-esponeiickoil mnardopmbl. [ToBEPXHOCTE 3Ty HEPEKPLIBAIOT MPEArOPHLIC
momaccet Kapnart (1a0. 6).

Hecoriace Mo0LIBbI MeTBEPTHYHBIX OT/I0/KeH i 0OPa3yloT MNOPO/Ibl IALMATBLHEIC,
NepEeKPHLIBAIOLLNE OTIOKEHHS KapGOHa, a TAKKE MEPMH, ME30305 H HCOTCHA B LOJIMHAX
1 HA BO3BBILIEHHOCTX, B Mo3/iHEM TUIHOLICHE B YCJIOBHSIX YMEPEHHOIO KNMMATA € CYXIIMI
epHofaMK GbUIM PasBHTBI CMBIB M Ciabast BCTPEUHAs 5PO3MA H JIOKAILHO peHHail
akkyMmynsuusa matepuana ¢ Kapnar u Cyneros. B 20ILIeHCTOLIEHE TOHIDKEHHE YPOBHS
3pO3UM YCKOPHIO NpeHapupoBaHHe TBEPABIX [TOPOA HEOICHA BMCCTE C dhopmamn
[UIOCKOTOPIiT 1 BO3BBILIEHHOCTEH MOBEPXHOCTH nogMuolenckoil (puc. 28, 29). B me3zo-
mneficTonele IMEIN PABHTHE NEPHOIbI OJIEAEHEHHNS, OXHBJIAIOILNE SPOSHIO B OTNpCHa-
PUPOBAHHBIX JOIHHAX C NEPHOIMYECKOH aKKyMylsiLieil peuHbIx ocankos, ITepekpeiTie
9PO3HIHHBIX MOBEPXHOCTEN HAYMHAETCA C OTJIOXKEHHH 10XHOMOJIBCKOr0 OJICACHEHMS,
KOTOPBIE 03/(Hee GhIH YaCTHYHO 3POAHPOBAHBI 1ICPE OJICICHEHHEM Oapst, OTnoKEHHS
OMKAHBKHNE PA3BUTHI LIMPOKO H OTPANKAIOT MOCIEITILIHANBHYIO pe30y penbeca ¢ cangpamu,
KEMOBBIMH 1 MOPEHHBIMH BO3BBblLIEHHOCTsAMU. B Heomeiicronene cnabo oTpasHiach
MePHIVIALMANBHAS 9PO3Hs H OTIIOXEHHS, OTBEHAIOLHE OJICICHEHHIO Bucibl.

JloueTBepTHYHAS OBEPXHOCTb MOABEPrAACh [MISAIMONZ0CTATHICCKIM ABIKEHILAM
¢ aMITy1oi 1o 50 M C BBIPXKEHHBIM BLIHOCOM MaTeprajld B MEXJIEJIHHKOBBII NEPHOL
Onpa. TTporn6sl CBA3aHHBIE C ACSTEIBHOCTHIO JIEAHHKOB HAKNAABIBAICE HA ICOMHAMH-
yeckre GOPMALIMH [PEAKAPIATCKOro IPOruOa H METAKAPIATCKOr O Bajla, KOTOPhIC ObL11
CBSI3AIBI ¢ M30CTATHHECKOH pa3rpy3KOii HAPKEHHH, BOSHHKIIMX MEKLY CMCLLATOLIMIC
Ha BOCTOK I CeBepO-BOCTOK KapnaTamiu H OTXO[ALMMH MPOrHOGaMH Ha MPEArOpbsX
Kapnar.

IToBEPXHOCTb HECOMJIACHS AOYETBEPTHUHOI'O B KPOBJEC NOPOA kapbona GZW
06pa30BANACE B IJIAIMOIOTCHHYECKOM LMKJIEC 0Opa3soBaHis penbeda n npeacrapiser cobof
QHCKOPAAHLMIO, ONPENAPHPOBAHHYIO M3-NOJL OCAAKOB MHOLEHA 1 KOHKOPAAHLHIO,
OTIPE/CIIEHHYIO XAPAKTEPOM [10/ICTHIIAIOIMX [IOPOL. DTO HECOTTIACHE, KOTOPOE HE [0 KOHLA
chpOPMHPOBAIIOCh, HAXOLIEECSs B PAa3sBHTHH B CBA3M C CHJIBHBIMH H3MCHCHHAMN
AHTPONOTEHHbIMH, BLI3BAHHBIMH B OCHOBHOM MOPHOM 9KCILIyaTaMel,



