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Abstract

Gnojek, L. (2004): Geologicka interpretace anomalii geomagnetického pole sv. Moravy a Slezska. — Acta
Musei Moraviae, Sci. geol., 89: 173-188 (with extended English summary).

Geological Interpretation of the Geomagnetic Anomalies of the NE Moravia and the Czech Part of
Silesia.

A’ semi-detailed ground magnetic survey carried out by portable proton magnetometers during
1999-2002 supplied a new comprehensive pattern of the geomagnetic field in the NE part of the Czech
Republic. Three types of the anomalies were distinguished in this area. The short-wave anomalies
situated predominantly in the central part of the area studied belong to volcanic bodies of the teschenite
association (Cretaceous to Jurassic age). Not frequently distributed middle-wave anomalies are
interpreted as a response of buried Late Paleozoic intermediate volcanites that have been found only in
borehole cores, yet. The long-wave anomalies cover two partial areas, the first one is in the N (in the
Opava-Bohumin area), the second one is situated in the Beskydy Mits. and in its W and S surroundings.
Both of them are considered to be the response of the Brunovistulian crystalline basement. The extent of
the buried southern part of the Upper Silesian coal-bearing Basin is interpreted and compared with the
basement structure being interpreted from the geomagnetic field pattern.
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1. Uvod

Uzemi sv. Moravy a Slezska mélo do konce dvacatého stolet jeden z nejnizsich
stuptili poznani geomagnetického pole. Byly zde totiZ k dispozici jen orientaéni tdaje
ziskané prvni etapou leteckého geofyzikalniho mapovéni z let 1958 az 1960 (MaSin,
1965), realizovanou malo citlivym sovétskym leteckym magnetometrem, nesenym leta-
dlem po trasach 2 km od sebe vzdalenych. Hustotu magnetometrické informace z tohoto
leteckého méfeni lze odhadnout na 0,1 aZ 0,5 bodu na 1 km2. Pouze beskydskou &ést to-
hoto izemi pak v 60. letech pokryla pozemni magnetometrie, vyuzivajici jiz citlivéjsich
magnetometri, aviak op&t s pomérné nizkou hustotou observa¢nich boda okolo 0,5 bo-
du na 1 km2 (SUTORA — CHLPOS, 1967).

A% na ptelomu stoleti zde bylo dosaZeno vy33i magnetometrické prozkoumanosti
v réamei projektu MZP CR Strukturné geologicka stavba Zapadnich Karpat a jejich pod-
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loZi na zékladé geofyzikélnich dat v pfihrani¢nich oblastech s Polskem a Slovenskem
(SEDLAK, 1999). Na uzemi o celkové rozloze 3500 km2, po ode&teni 380 km?2 primyslo-
v& znehodnoceného ptirodniho geomagnetického pole pfedeviim v ostravské aglomera-
ci, tedy na plose 3120 km?2 bylo nové zmé&feno 15 000 bodd, &mz bylo dosazeno pfi-
blizn& 10x vyssiho 2p()zn:'am' geomagnetického pole, které lze vyjadFit hustotou informace
4,8 bodu na 1 km2, K této praci byly pouzity protonové magnetometry s rozliSovaci
schopnosti 0,1 nT. Vlastni méfen{ dennich variaci ve zkoumaném izemi tymiz magneto-
metry s frekvenci 2 minuty byla kontroln& porovnavana s varia¢nimi zdznamy Geomag-
netické observatofe SAV v Hurbanové. Po redukci na rovinné normalni pole, charakteri-
zované §ifkovym gradientem +2,294 nT/km k severu a délkovym gradientem +0,911
nT/km k vychodu byla z vypoé¢tenych hodnot anomélii AT sestavena rovnomérna &tver-
cova sit' dat o rozméru 250x250 m (16 bodii na 1 km2), ktera poskytla osnovu pro ma-
pova zobrazeni anomélii geomagnetického pole tohoto tizemi.

Po pfipojeni k letecky mé&fenym tizemim — na Z k oblasti nizkojesenické (GnOJEK
— DEDACEK, 1980) a na JZ k oblasti Javorniki a Vsetinskych vrchii (DEDACEK et al. in Ji-
HLAVEC, F. /edit./, 1996) vznikla mapa anomalii AT uvedena na obr. 1.

2. Orograficky a geologicky ptehled

Hodnocené tizemi je situovano v prostoru styku Ceského masivu a Zapadnich Kar-
pat. Zapadni ¢ast nalezi v. vybéZzkim Nizkého Jeseniku a Oderskym vrchiim. Zde vystu-
puji spodnokarbonské sekvence kulmské facie, v niz na z. okraji pfevazuji moravické
vrstvy (visé) s pfevahou bfidlic, dale k V pak vystupuji hradecké vrstvy (visé) s pieva-
hou drob a slepencti. V nejvychodnéjsi ¢asti Nizkého Jeseniku v z. okoli Ostravy pak vy-
stupuji nejmladsi vrstvy kyjovické (visé — namur) s pfevahou bfidlic nad drobami a zce-
la na SV pak svrchnokarbonské vrstvy petikovicke.

Zminény nizkojesenicky a odersky kulmsky aredl je obklopen neogennimi sedi-
menty, néleZejicimi pfevazné karpatské predhlubni.

Vyjimeénym povrchovym vyskytem variscid Ceského masivu na v. strané karpat-
ské predhlubné jsou kulmska kra Maliniku v. od Lipniku n. B. a ostriivky hranického de-
vonu.

Zbyvajici ¢ast tizemi jv. od linie Hranice—Havifov nalezi vné&j§im Zdpadnim Karpa-
tiim. Zdej$i Podbeskydska pahorkatina, Moravskoslezské Beskydy a Hostynsko-vsetin-
ska hornatina jsou budovany (od S k J) podslezskou, slezskou a radanskou pfikrovovou
jednotkou. Ty obsahuji sekvence svrchnojurskych, kiidovych a paleogennich sediment,
jen vzacné téz vulkanity.

V podlozi vn&karpatskych piikrovil se v centralni ¢asti izemi nachazeji mocna sou-
vrstvi svrchniho karbonu, hloubgji pak sekvence spodniho karbonu a devonu. Rozsahla
devonska souvrstvi lze ofekdvat i pod spodnokarbonskymi (kulmskymi) sekvencemi
Nizkého Jeseniku a Oderskych vrchii. Hlubokym podloZim celého hodnoceného tizemi
je krystalinicky komplex brunovistulika.

3. Charakteristika anomadlniho pole

Zékladni statistické udaje o datech elementarni sit¢ anomalif AT o rozméru 250x250 m
(po mirném shlazeni tfibodovym filtrem) vypovidaji, Ze anomalni pole mé celkové roz-
péti hodnot od -382 nT do 688 nT. Dv¢ tietiny viech hodnot se oviem nachazeji v rela-
tivné fizkém intervalu -22 nT aZ 56 nT, coZ svéd¢i o tom, Ze vysoké amplitudy anomalii
v fadu stovek nT jsou pomérné vzacné.
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Obr. 1. Magnetické anomilie AT v trovni 100 m nad terénem.
Fig. 1. Magnetic anomalies AT at the level of 100 m above the

ground.
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Obr. 2. Interpreta¢ni schéma.
1 — magneticky anomalni slezsky (SIL) podloZni blok brunovistulika
(prouzky na levém okraji naznacuji pokracovini tohoto bloku dale
k 7 mimo hodnocené tizemi). 2 — jizni hluboko uloZené okrajoveé
Casti slezského bloku brunovistulika (S11). 3 — beskydska ¢ast mag-
neticky anomalniho jihomoravsko-beskydského bloku brunovistuli-
ka (prouzky na levém a dolnim okraji nazna¢uji pokracovani tohoto
bloku dile k JZ mimo hodnocenou oblast). 4 — hluboko zaklesla ¢ast
beskydského bloku brunovistulika. 5 — geologicky mapované vy-
chozy vulkaniti tésinitové asociace podle MENCIKA a TYRACKA
(1985). 6 — dzemi s moZnym vyskytem zakrytych vulkanita téSini-
tové asociace (interpretoviano z kritkovinnych magnetickych
anomdli). 7 — dzemi s moZnym vvskytem zakrytych (intermediil-
nich az bazickych) mladopaleozoickych vulkanitd (interpretovano
z magnetickych anomilii stiednich vlnovych délek). 8 — vychodni
okraj variscid Ceského masivu na povrchu. 9 — ¢elo piikrovi Ziapad-
nich Karpat, 10 — kontura zakryté ¢isti Hornoslezské kamenouhelné
pinve (podle Dopity et al.. 1997). B1. B2. B3. B31, B4, B41 jsou
dil¢i bloky beskydské ¢isti podloZniho komplexu brunovistulika.
Fig. 2. Interpretation scheme.
1 — the Silesian (SIL) magnetic block of the Brunovistulian basement
(it continues to the W outside the frame of the Figure). 2 — deep-
seated southern marginal part of the Silesian magnetic basament
block (S 11). 3 — the Beskydy segment (BES) of the South-Moravian
— Beskydy magnetic block of the Brunovistulian basement (it
continues to the SW to Southern Moravia and to Austria), 4 — deep-
seated parts of the magnetic Brunovistulian basement. 5 — volcanites
of the teschenite association shown in the geological map by MENCIK
and TYRACEK (1985), 6 — partial areas with possibly covered
teschenites (interpreted on the basis of short-wave anomalies).
7 — partial areas with possibly covered intermediate (to basic) Late
Paleozoic volcanites, 8 — eastern margin of the Bohemian Massif
Variscides. 9 — front line of the Outer Carpathian Nappes.
10 — contour of the buried part of the Upper Silesian coal-bearing
Basin (according to DopiTa et al.. 1997). Bl, B2, B3, B31. B4. B41
. individual blocks of the Beskydy segment of the magnetic
Brunovistulian basement.
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Z regionalniho hlediska lze v anomalnim poli vyélenit tfi rozdilné celky, a to
kladné anomalni pole v s. &asti izemi, pfevaZné zaporné pole ve stfedni ¢asti a generel-
né kladné pole v j. ¢asti uzemi. Kladné anomalni pole s. tfetiny hodnoceného tzemi se
rozprostira v ir§im okoli m&st Opava, Hlu¢in, Bohumin a s. od Karviné. Na S se dotyka
statni hranice s Polskem a nepochybné& zasahuje i do polského jiZzniho ptihranici. V z.
opavsko-hluginské ¢asti se vyznatuje velmi pozvolnym horizontdlnim gradientem pfe-
vazné od 3 do 5 nT/km ve sméru J-S. V §ir§im okoli Bohumina dochazi k méné pozvol-
nym zmé&néam pole s gradientem okolo 7 az 10 nT/km ve smé&ru J-S.

Stiedni ¢ast hodnoceného tizemi mé pievahu zapornych anomalnich hodnot. To-
to magnetické minimum ma v s.-j. sméru $itku 23 km (na Z) aZ 33 km (na V). Zépadni
(kulmsky) usek tohoto minima v Oderskych vriich ma monoténni distribuci anomalnich
hodnot, vychodni ,.té8insky“ usek je hodnotové pestiej§i. Stiednf isek mezi Studénkou
az Novym Ji¢inem (na Z) a Frydkem-Mistkem (na V) ma rovn&Z vy33i variabilitu hod-
not s relativné nejéetnéjsim lokdlnim vyskytem nizkych kladnych hodnot uvnitf zming-
ného rozsahlého minima.

V j. tfeting tizemf j. od spojnice mé&st Hranice—Kopfivnice—Jablunkov pievaZzu-
je kladné anomalni pole. Jsou zde zastoupeny anomalie kratkovinné i stfednich vinovych
délek, ve v. useku pak téZ anomélie dlouhovinné s nizkym horizontalnim gradientem
okolo 5 nT/km ve smé&ru SZ-JV.

4. Magnetické vlastnosti pfitomnych hornin

Obraz anomalii geomagnetického pole je vysledkem uU¢inku hornin daného seg-
mentu zemské kiry v magnetickém poli Zemé. Tento téinek je pak podminén jejich mag-
netickymi vlastnostmi.

V geologickém fezu zdjmového tizemi jsou (po zanedbani kvartéru) piitomny tyto
geologické komplexy:

e  miocénni sedimenty se vzacné se vyskytujicimi vulkanity,

e  prevazné paleogenni, vzacné i kiidové az jurské sekvence jilovel, piskoven ¢&i va-
pencti, podfadné i slepencil radanské jednotky magurského flyse,

paleogenni, kiidové a svrchnojurské sekvence slezské ptikrovové jednotky,
paleogenni a svrchnokiidové sekvence podslezské prikrovové jednotky,
sladkovodni karvinskeé a paralické ostravské uhlonosné souvrstvi svrchniho karbonu,
prevazné flySoidni komplexy kulmské facie spodniho karbonu,
vulkanosedimentarni (na Z) a ptevazné karbonatova (na V) souvrstvi devonu,
komplex metamorfiti a plutonitt brunovistulika.

Mnohé z téchto sekvenci byly v ramci vyhledavani fosilnich paliv zastizeny prii-
zkumnymi vrty, jejich vrtna jadra byla vzorkovédna a nasledné na nich byly laboratorn&
zjistovany fyzikélni vlastnosti hornin véetné magnetické susceptibility. Tyto statisticky
vétsinou dostatené reprezentativni soubory hodnot jsou shrnuty v pracich UnManna
(1973) a KaDLECIKA et al., (1983). Jejich poznatky doplnéné o vysledky autorli novéjsich
praci lze shrnout takto.

Stfedni hodnotu magnetické susceptibility miocénnich sedimenti karpatské pied-
hlubné z bohaté kolekce vrtnych jader ocefiuji jmenovani autofi na 0,18x 10-3 SI. Kro-
mé zcela pfevazujicich sedimentl se na Ostravsku lokalné vyskytuji téz terciérni bazal-
ty (Dorita et al, 1997). Ty nebyly predmétem laboratornich méfeni fyzikalnich
vlastnosti, nebot jejich vychozy jiz nejsou v sou¢asné dobé& pfistupné. Vzorky téchto ba-
zaltti se v8ak nachazeji ve sbirkdch nerostnych surovin Vysoké Skoly baiiské — Technic-
ké univerzity (VSB-TU) Ostrava, kde na nich byly pfenosnym kapametrem naméfeny
vysoké susceptibility okolo 70x 10-3 SI. (Sougasny obraz magnetickych anomalii viak
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neovliviiuji, nebot’ magneticka méfeni v ostravské aglomeraci kviili totalni devastaci geo-
magnetického pole industridlnimi vlivy nebyla vibec provadéna).

Paleogenni a kifidové sekvence fly§ovych prikrovi s obvyklym zastoupenim jilovet
a piskovcii vykazuji jako celek nizkou magnetickou susceptibilitu o stfedni hodnoté bliz-
ké 0,2x 103 SI. P¥itom u piskovcei byla shledana nizsi susceptibilita (<0,2x 10-3 SI) a na-
opak u jilovci obvykle vy3si, tj. >0,2x 10-3 SI. V malém procentu vrtli byly zaznamena-
ny jilovité paleogénni (i kfidové) sedimenty se susceptibilitami od 0,3 do 0,5x 10-3 SI.
Jejich magneticky u€inek pti mocnosti aZz 4 km (napf. v racanské jednotce v hloubkovém
intervalu od 200 do 4200 m) byl vypoéten na 8 nT, pti ulozeni v hloubkovém intervalu
od povrchu do hloubky 2,5 km pak na necelych 10 nT.

Soucasti spodnokiidového aZz svrchnojurského t&insko-hradist'ského souvrstvi
slezského piikrovu jsou vyvielé horniny t&8initové asociace. Jejich magneticka suscepti-
bilita se b&zné pohybuje v fadu 10-2 SI. UHMANN (1973) na zdklad& laboratornich stano-
veni na vzorcich vrtnych jader odhadl jejich stfedni susceptibilitu na 40x 10-3 SI. HANAK
a ONDRA, kteti krome& zhodnocen{ star§ich dat, provedli nova méfeni in-situ v lomech
u Fry&ovic, u Stikovce (s. od Pfiboru), u Frenstatu pod Radho§tém a u Straniku jz. od N.
Jitina (in SEDLAK et al., 2001) ocenili jejich stiedni susceptibilitu na 55x 103 SI.

Paleomagneticky vyzkum t&chto vulkanitii provedli Krs a Smip (1979). Studovali
orientované odebrané vzorky ze 16 lokalit, z nichZz 10 se nachéazi na Novoji¢insku, 3
v okoli Fren$tatu p. R., 2 j. od Havifova a 1 na Frydecko-Mistecku (Stafi¢). Pievainé zji-
stili kladné sméry magnetické inklinace, ¢ili normalni magnetickou polarizaci shodnou
se soucasnou orientaci magnetického pole Zemé&, na 3 lokalitach viak odhalili polarizaci
reverzni (Hodslavice j. od N. Ji¢ina, Ticha s. od Frenstatu p. R. a na kété Helstyn jjv. od
Frenstatu p. R.). Paleomagneticky p6l hornin t€3initové asociace byl t€mito autory uréen
v soufadnicich 42° severni 3ifky a 62° zapadni délky.

Spodnokiidové t&insko-hradist'ské souvrstvi obsahuje rovnéZz malo mocna télesa
chudych Zeleznych rud — pelosideriti. Ty byly téZ podchyceny nékolika vrty v Morav-
skoslezskych Beskydech. Jejich magneticka susceptibilita stanovena na vzorcich vrtnych
jader je nizka od 0,1 do 0,3x 103 SI.

Nepfilis hojné zastoupené svrchnojurské vapnité jilovce spodnich tésinskych vrstev
i masivni organogenni kalovy vapenec Strambersky jsou velmi slab&é magnetickymi hor-
ninami o susceptibilité pfevazné v fadu 10-> SL

V mohutnych az nékolik km mocnych souvrstvich svrchniho i spodniho karbonu byly
méfenimi na vzorcich vrtnych jader zjistény podobné skute¢nosti jako v sekvencich paleo-
gennich a kfidovych. Tyto svrchnopaleozoické horniny totiz vykazuji u pelith mimég vyssi
magnetickou susceptibilitu od 0,3 do 0,6x 10-3 SI, u psamitfi a psefiti vesmés <0.2x 10-3 SI.
Mocnost t&chto pelitii s mirné zvySenymi susceptibilitami se vétSinou pohybuje jen v prv-
nich stovkach metril (do 0,5 km). Tyto poznatky byly zjiStény ve vrtech Bysttice p. H., Ja-
blinka, Kozlovice (SV-1), Frenstat p. R. (NP-523), Ostravice (NP-824), Celadna (SV-6)
a téz na SV ve vrtech Stonava (SV-2), Skiecoii (NP-725) a Dolni Lutyn& (NP-730). Marti-
nec (in Dorrta et al., 1997) pfipomind, Ze zejména ve spodni ¢asti ostravského souvrstvi lze
rozpoznat nezanedbatelny podil minerali vulkanogenniho piivodu, které mohou piispivat
k mirnému zvy3eni susceptibilit téchto sedimentii. Neni vylouceno, Ze zminénou magnetic-
kou diferencovanost sedimentd podmitiuje pyroklasticky eolicky sedimentovany material ze
zdrojii vné panve, vazanych na variskou kolizni zénu, jak predpokladaji DopiTa et al., 1997.

Specifické produkty synsedimentdrniho karbonského vulkanizmu, jako jsou uhelné
Htonsteiny* — tj. kaolinizované popely tvofici proplastky v uhelnych slojich, nebo ,,brous-
ky* — tj. kiemité pelity, tufity a metabentonity, nebyly v ramci vzorkovani vrtnych jader
kumulovény do samostatné skupiny pro stanoveni magnetickych susceptibilit. Byly viak
pfenosnym kapametrem promé&Fovany ve sbirkdch nerostnych surovin VSB TU, kde by-
ly zjistény jejich velmi nizké hodnoty vétSinou jen v fadu 1073 SI.
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Kromé téchto synsedimentarnich vulkanickych hornin se v izemi nachézeji svrch-
nopaleozoické (stafi svrchni karbon a perm) magmatické horniny, kter¢ pronikaji pro-
duktivnim karbonem, v némz vytvaieji pravé a lozni Zily i komplikovana Zilnikova téle-
sa. Lze je rozélenit do dvou petrochemickych asociaci — kyselé a intermedidlni. Kyselé
byly zjistény v tédinsko-tfineckém prostoru, intermediarni (dioritové porfyrity) zejména
v okoli Celadné asi v 9 vrtech, v men3i mife v okoli Kopfivnice v 5 vrtech. Na vzorcich
vrtného jadra byla jejich susceptibilita stanovena jen z vrtu Celadna SV-6 z hloubkové-
ho intervalu 1300 az 1360 m (3 vzorky), a to ve vy3i 0,4x 10-3 SI, na vzorcich ve sbir-
kach V8B TU pochézejicich rovnéZ z Eeladenského Zilniku pak okolo 0,7x 10-3 SI.

Rozsahlé devonské az spodnokarbonské komplexy maji v dané oblasti proménlivou
skladbu. Na Z jsou to vulkanosedimentarni souvrstvi riftové panve, smé&rem vychodnim
prevazuji postupné flySova souvrstvi, v nejvychodn&jsi ¢asti panve probihala platformni
karbonatové sedimentace. Pedstavitelem uloZenin riftové panve jsou horniny Sternber-
sko-hornobene3ovského pruhu, z&asti i vrbenska skupina, pfedstavitelem flySovych sedi-
mentt je and&lskohorské souvrstvi (oboje vné hodnoceného tizemf). Lze predpokladat,
e v hodnoceném tzemi jiZz prevladé karbonatova skladba devonu skrytého pod uloZeni-
nami karbonu a pfitomnych mlad3ich komplex.

Riftogenni vulkanosedimentarni horniny vykazuji ¢asto vysoké magnetické suscep-
tibility v fadech 10-3 az 10-2 SI. Naopak karbonatové komplexy jsou charakteristické vel-
mi nizkymi susceptibilitami pfevazné v fadu 105 SI.

Na vyznamné anomalni magnetické susceptibility krystalinického podloZi naleZeji-
ciho brunovistuliku jiZ bylo v minulosti dostate¢n& upozornéno (GnoJEK — HEINZ, 1993,
DEDACEK et al., 1997, GNoJEK — HUBATK A, 2001). Ve zkoumaném tizemi bylo krystalini-
kum dosaZeno 19 vrty. U dvou z nich nebyla magneticka susceptibilita na vzorcich vrt-
nych jader stanovena, u dal§ich dvou byly zjistény magnetické susceptibility jen v niz-
kych hodnotach od 0,2 do 0,3x 10-3 SI, v sedmi vrtech byly zjistény susceptibility
v hodnotéach 0,3 az 0,5x 10-3 SI, ve tfech vrtech pak v rozpéti 0,5 aZ 0,9x 10-3 SI a u pé-
ti vrtdl v fadech 10-3 a 102 ST (HANAK — ONDRA, 2001). Vyznamn& anomdlni projevy
v geomagnetickém poli tedy nepochybné& zpiisobuji horniny, které byly zastizeny v po-
slednich péti zminé&nych vrtech, jimiZ jsou: Jabliinka, Krasna 1, Lomnd 1, Lomna 3 a Jab-
lunkov. Jistou pravdépodobnost vzniku anomalniho magnetického uéinku maji téZ hor-
niny zastizené v 10 vrtech piedchozich dvou podskupin, tj. se susceptibilitami od 0,3 do
0,9x% 10-3 SI. Ze 17 vrtfi, z nichZ vzorky vrtnych jader byly podrobeny stanoveni magne-
tické susceptibility, tedy celkem v 15 vrtech byly zjidtény horniny potencidlné schopné
zplsobit magnetické anomélie (zejména uvazime-li, Ze (a) vétdinou byl navrtan jen vel-
mi kratky hloubkovy interval krystalinika ¢asto fosilné zvétralého — tedy ,,susceptibilit-
né oslabeného®, (b) z krystalinika nebyl ziskdvén plny vynos jadra a (c) zdroje anoma-
lif nemusi byt situovany v nejsvrchnéjsi vrty zastizené &asti tohoto podloZi).

5. Geologicka interpretace — diskuse

Nejnépadnéjdimi objekty v - mapé& magnetickych anomalii jsou krdtkovinné lokdlni
anomdlie. Jejich zna¢nd kontrastnost je zplisobena vysokymi amplitudami aZ ve stovkéach
nT (s extrémy +680 nT, resp. -330 nT) a strmymi horizontalnimi gradienty obvykle v roz-
péti 40 az 100 nT/km. Téméf vyluéné jsou zpisobeny vulkanity t&3initové asociace, si-
tuovanymi ve spodnich a svrchnich té§inskych a v hradist'skych vrstvach slezského piik-
rovu. Jejich kontrastni anomdlni efekt je podminén jednak vysokymi susceptibilitami
a jednak velmi ¢asto mé&lkym uloZenim zdroji.

Podle MENCiKA a TYRACKA (1985) nabyvaji t&lesa téchto vulkanitt malych mocnosti
— obvykle jen v jednotkach &i desitkach, vyjime&ng aZ stovkach metrii. Jsou to piedeviim
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loZni vzacnéji i pravé zily vétSinou téZ nevelkych horizontdlnich rozmérti, které nemaji ani
pfi vysokych susceptibilitach velkou nadgji vyvolat vyrazné anomalie, pokud by se nacha-
zely v hloubkach vétdich nez 1 km; (v té&chto hloubkéch u€inek lokalnich zdrojh klesa na
hodnotu blizkou k 10 % piivodni anomalni hodnoty pfipovrchového zdroje). Slezsky piik-
rov, ktery tyto vulkanity vyluéné obsahuje, obvykle zaujima hloubkovou troveri od povrchu
do 1 km. Viceméné ojedinéle byl zaznamenan v 1700 m pod povrchem v okoli Lysé hory,
zatimco ve vrtech, z jejichZ vrinych jader byly stanoveny susceptibility téchto hornin — Hod-
slavice, Ticha, Kunéice pod Ondrejnikem — byly vulkanity situovéany pfevazné v hloubkach
200 az 300 m, jen ve vrtu Lubno sv. od Frydlantu nad Ostravici az v hloubce 970 m. Proto-
Ze piitomnost téchto siln& magnetickych vulkanitt v hloubkéach vétsich nez 1 km se zda byt
malo &astd, lze pfedpokladat, Ze vétSina z nich byla magnetickymi anomaliemi indikovana.

Interpretaéni schéma (obr. 2) ukazuje jednak MENCIKEM a TYRACKEM (1985) mapo-
vana télesa téchto vulkaniti v zakryté mapé (s plodné velkym zastoupenim kvartéru)
a kromé& nich pak plochy interpretované z obrazu magnetickych anomalii jako tzemi
s moznym vyskytem vulkanitd té3initové asociace, tj. izemi postizena kritkovlnnymi
a pfevazné intenzivnimi magnetickymi anomalnimi projevy.

V souladu s témito autory lze nejvétsi akumulace téchto hornin i magnetometricky
vymezit v izemi mezi s. okolim Vala$ského Meziti¢i a v. okolim Nového Ji¢ina v pasmu
4 az 5 km 3irokém (ve sméru SZ-JV) a asi 15 km dlouhém (ve sméru JZ-SV). Dalsim
uzemim podobného typu je pdsmo mezi sv. okrajem Frydku-Mistku a Ceskym T&3inem
o §ifce 4 az 6 km (ve sméru SZ-JV) a délce aZ 18 km (ve sméru JZ-SV). Je pravdépo-
dobné, Ze severné od tohoto pdsma znamych vyskytl se nachézi paralelni fada zakrytych
vulkanitt, tdhnouci se j. okrajem Havifova.

Dal3im ponékud uz§im pasmem anomalnich projevli vulkaniti t€$initové asociace je
az 25 km dlouhé pasmo poéinajici u Vetovic (na ZJZ), probihajici s. okolim Frenstatu p.
R., dale okolim Kozlovic a koné&ici u Janovic, pfipadné vyznivajici az u Vy3nich Lhot. Ma
3itku vétdinou jen 1 az 2 km, jen v okoli Fren3tatu p. R. je rozsifeno na 4 km. (Zde viak
muze dochazet k souctu udinki tésinith s u¢inky svrchnopaleozoickych vulkaniti — blizsi
informace je uvedena v nasledujicim odstavci o anomaliich stfednich vinovych délek).
V tdoli Ostravice s. od Frydlantu n. O. je toto pasmo v délce témé¥ 2 km prerudeno.

Pfi s. okraji vn&jSich Karpat mezi Studénkou a Frydkem-Mistkem se v okoli obci
Krmelin, Brudperk, Fry€ovice a Stafi¢ nachazi pocetna skupina hornin t&initové asocia-
ce. Z vyskytu kratkovinnych anomalii lze v3ak odtud déle k JZ pies Ptibor, Libhost', Ku-
nin az ke Starému Ji¢inu naznadit pfitomnost souvislejsich zakrytych vyskytl t&chto vul-
kaniti. Nejzazsi jz. vyskyty t&initl vetné zakrytych jsou indikovany u Hustopeéi nad
Betvou, Choryné a KelCe, piipadné jako zcela zakryté jesté u Spicek v. od Hranic.

KRrs a SMiD (1979) na tfech ze Sestnécti paleomagneticky studovanych lokalit odha-
lili reverzni magnetickou polarizaci hornin tésinitové asociace, a to j. od Nového Ji¢ina
a s. a jjv. od Frenstatu p. R. JelikoZ se viechny tii tyto lokality nachazeji ve skupinach
s velmi proménlivym a komplikované uspoiddanym anomélnim polem, nelze v mapg
anomalii AT tyto spolehlivé rozliit a jejich izemni rozsah vymezit.

Na zakladé zjisténi jak normalné tak i reverzné polarizovanych vulkaniti t&8initové
asociace citovani autofi vyvozuji tvrzeni, Zze vylevy téchto hornin vznikly alespon ve
dvou ¢asové odlinych obdobich. Pfitom jejich stafi povazuji za spodnokiidové. To je do
znaéné miry v souladu s ndzorem MENCIKA a TYRACKA (1985), ktefi celé souvrstvi té-
§insko-hradist'ské zatazuji do spodni kiidy (konkrétné do ¢asového rozpéti berrias az apt)
a spodni vrstvy té3inské — v nichZ se vyvieliny t&§initové asociace téz vyskytuji — az do
svrchni jury (tithon — oxford?).

Magnetostratigrafickd ¢asovéa stupnice publikovand Coxem (in HARLAND et al.,
1982) uvadi neménné obdobi normalni polarity geomagnetického pole od 83 Ma, tj. b&-
hem celého santonu, coniaku, turonu, albu a témér celého aptu a po preruseni kratSim nez
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1 Ma pied koncem aptu, téZ celou svrchni polovinu barremu, tj. az po 122 Ma. V tomto
obdobi tedy reverzné polarizované vulkanity nemohly vzniknout. AZ ve spodnim barre-
mu a star3ich obdobich — hauterivu, valanginu, berriasu (naleZejicich spodni kiid¢) a ve
svrchnojurském tithonu, kimeridZi a oxfordu dochazelo k ¢astym stiidanim obdobi nor-
malni a reverzni polarity magnetického pole Zemé s trvanim od 0,01 do 2 Ma. Proto jsou
obdobi star§f neZ svrchni barrem, tj. star$i neZ 122 Ma, pravdépodobnymi obdobimi vy-
levli vulkanitil t€8initové asociace.

Anomadlie stiednich vinovych délek jsou v hodnoceném tzemi neptili§ hojné. Naby-
vaji amplitud 40 aZ 60 (80) nT a jejich horizontédlni gradient se pohybuje v hodnotach
okolo 20 nT/km. Jsou zptisobeny zdroji o nepfili§ vysokych susceptibilitach, obvykle si-
tuovanymi v hloubkach 1 az 2 km.

Takovymi zatim poznanymi zdroji jsou svrchnokarbonské az permské intermedial-
ni vulkanity spolu s kontaktné pfeménénymi sedimenty karbonu (i horninami devonu
a brunovistulika), do nichZ nebo jimiz tyto vulkanity pronikly. V karbonskych souvrst-
vich vytvéieji pravé a lozni Zily i slozitd Zilnikova télesa (MARTINEC in DoPITA et al.,
1997). Hlavnim piedstavitelem téles tohoto typu je Zilnikové téleso ¢eladenské zastizené
az 11 vrty a téleso kopfivnické zastizené 5 vrty. Jsou tvofena dioritovymi porfyrity.

Redlnou moZnost vyvolat na zemském povrchu méfitelnou magnetickou anomalii
maji jen posledni jmenované Zilniky. Magnetickou anomélni odezvou zminénych aku-
mulaci intermedidlnich vulkanitii mohou byt pravé anomalie stfednich vinovych délek
v jz. okoli Frydlantu n. O. a gradientem jim podobné anomalie nizSich amplitud v. od
Kopftivnice. Vzhledem k blizkym vyskytim t&§initd v okoli Celadné a mezi Celadnou
a Frendtatem p. R. je zde nutno brat v ivahu interferenci magnetickych u¢inki svrchno-
paleozoickych dioritovych porfyritl s t€mito t&3inity a proto jejich striktni separace
v mapé magnetickych anomalii neni moZna.

Zjist&né vyskyty stejn& starych hornin tohoto typu v j. okoli Ceského Té&Sina se
v mapé anomalii AT neprojevuji. Diivodem miiZe byt jejich niz3i susceptibilita (pravdé-
podobnd zejména prevazuji-li tam kyselejsi typy) a neexistence dostateéné rozsahlych
Zilnikovych téles.

Dlouhovinné anomdlie se v hodnoceném uzemi nachézeji ve dvou oblastech. Na
S pfi polské statni hranici je to slezské regionalni magnetickd anomalie, oznadené SIL na
obr. 2 a na J v oblasti Hostynsko-vsetinské hornatiny, Javorniki a Moravskoslezskych
Beskyd je to v. ast jlhomoravsko-beskydské regionalni magnetické anomadlie, oznadené
BES na obr. 2 (GnoJEK — HUBATKA, 2001). Obé tyto dlouhovinné anomaélie jsou v pie-
vazujici mife vyvolany krystalinickym podloznim komplexem brunovistulika.

Slezska anomalie /SIL/ vystupuje z magnetického minima Oderskych vrchii a se-
verniho Podbeskydi velmi pozvolné s horizontalnim gradientem okolo 3 nT/km. AZ
u polské statni hranice v ssv. okoli Opavy dosahuje maxima 80 nT. Jeji j. okraj je vj. a z.
okoli Hlu¢ina mirné rozkolisan ,,vinkami* o amplitudé okolo 10 nT, coZ mohou vyvola-
vat v tomto sméru protazené biidli¢né sekvence kyjovickych vrstev (visé — namur). Sla-
bé zvysené susceptibility peliti spodniho a svrchniho karbonu byly totiZ zjistény pii vrt-
ném priizkumu Hornoslezské panve. Déle k S od spojnice mést Opava—HIluéin jiz tento
jev zanika. Jizni vybéZek slezského magneticky anomalniho krystalinického komplexu
(snad lehce ovlivnéného slabym magnetickym téinkem kulmskych bidlic) je ukézan jv.
od Kyjovic jako dil¢i blok S11.

Hlavni zdroj této slezské anomalie — krystalinicky komplex brunovistulika, resp.
magneticky anomalni ¢asti krystalinického komplexu brunovistulika, je ve vychodni bo-
huminsko-karvinské ¢asti izemi pfedpokladan v hloubkéch 4 aZ 5 km, v zapadni hlu¢in-
sko-opavské ¢asti jesté hloubgji.

Jizni prostor hodnoceného tizem{ vypliluje v. segment tzv. jlhomoravsko-beskydské
(SMB) regionélni anomalie. V nejméné& variabilni ¢asti pfi slovenské statni hranici mezi
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Velkymi Karlovicemi a Jablunkovem je tato anomadlie charakteristickd horizontalnim
gradientem okolo 5 nT/km, v ¢lenit&jsi z. ¢asti mezi Lipnikem n. B. a Vsetinem nabyva
misty gradientd od 15 do 25 nT/km. Pfevazujicim zdrojem tohoto segmentu SMB ano-
malie jsou jednotlivéd dil¢f télesa metamorfit a plutonith podloZniho brunovistulika.

Obraz magnetickych anomélii v hodnoceném tizem{ té% naznacuje uréitou blokovou
stavbu podlozniho brunovistulika. V prostoru mezi Bystfici p. H. a Lipnikem n. B. je tak-
to vymezovan magneticky anomalni severni dil¢i blok nehluboko (v hloubce okolo 1 az
1,5 km) situovaného rozséhlejsiho zdroje anomalie Hostynskych vrchll (GNoJEK — Hu-
BATKA, 2001), ktery zahrnuje mj. i rusavsky masiv (sensu ELIAS, 1997). V interpretaénim
schématu na obr. 2 je tento blok oznacen B1. Severovychodné od bloku B1 lze vy¢lenit
mezi Hranicemi (na Z) a linii Novy Ji¢in—Vala§ské Mezifi¢i (na V) dalsi k S vysunuty
diléi blok Moravské brany B2. Jeho zdroj je opét relativné mélky s krystalinickym pod-
loZim v hloubkéch okolo 1,5 km.

Dale k V od bloku B2 se nachdzi relativné sniZeny (zaklesly) dil¢i podlozni blok B3.
Jeho z. okraj se nachazi na s.—j. linii prochazejici ptiblizné Novym Ji¢inem, v. okraj do-
sahuje k s.—j. linii udoli feky Ostravice. M4 nejméné kontrastni pfechod anomélnich hod-
not z kladné j. ¢asti pole do magnetického minima. Magneticky anomélni ¢4st tohoto blo-
ku je pravdépodobné vysunuta nejdale k S. Neni vylou€eno, Ze torza tohoto anomélniho
zdroje se vyskytuji az u jz. okraje Ostravy (dil&i blok B3 1), kde se projevuji slabou dlou-
hovinnou anomalii, vystupujici z magnetického minima s. podhiii Beskyd. Lze odhad-
nout, Ze podloZni krystalinikum v tomto bloku postupné klesa z hloubek okolo 2 az 2,5
km ve fren3tatském tiseku ddle k S a k SSZ na hloubku 4 km i v&t3i v j. okoli Ostravy.

Mezi liniemi piiblizné sledujicimi udoli Ostravice (na Z) a udoli Ol3e (na V) je moz-
no ukdzat nejvychodngjsi diléi krystalinicky blok B4. Pii svém v. okraji ma k S vysunu-
ty ostroh B41 indikovany vybézkem kladnych anomélii mezi Jablunkovem a T¥incem.
Cely blok B4 je relativné vyzdviZzenym blokem, v némz je krystalinikum nejblize 1,5 az
2 km pod povrchem v j. okoli Tfince a Hnojniku i u Krasné a Moravky (HUBATKA, tistni
sdéleni). Smérem k S podlozi klesa na hloubku okolo 4 km i do hloubek vétsich.

Z interpretace seismickych profilti (HuBaTkA in KREIC] et al., 1998, Gnojek — Hu-
BATKA, 2001) vyplyva, ze j. od linie spojujici obce Valasské Meziti¢i-Roznov pod Rad-
hostém—Horni Be¢va—Staré Hamry/Bila, kterou ostravskd geologickd skola oznaduje ja-
ko beskydsky stupen (DopiTa et al., 1997), krystalinické podloZi z hloubek 3 aZ 4 km déle
k J prudce klesa do hloubek okolo 7 km. Pfesto i v tomto prostoru s hlubokym uloZenim
brunovistulika (v okoli Velkych Karlovic, Bilé i na slovenském Hornim Kysucku) naby-
vaji magnetické anomdlie vysokych hodnot 80 aZ 100 nT. Znamena to, Ze i tato hluboko
zaklesld kra krystalinika obsahuje silné anomalni zdroje. Jejich kvalitu mohou nazna¢it
vyrazné magnetické intermedialni aZ bazické plutonity jablunkovského masivu (sensu
ELIAS, 1997), zastizené v hloubkach okolo 3 km ve vrtech u Lomné a u Jablunkova.

Zminéna blokova stavba podloZniho krystalinika zfejmé téZ ovlivnila struktury mlad-
gich nadloznich utvarli. Vyzvednuty blok Bl pravdépodobné piispél ke vzniku elevace
spodnokarbonské kry Maliniku. VyzdviZeni bloku B2 podminilo ¢aste¢nou absenci (od-
denudovani?) kulmskych sekvenci a mélké uloZeni devonskych karbonatd v. od Hranic.
Pritom situace vyzdvizeného bloku B2 napadné souhlasi s izemim rozvodi Odra / Be¢va
(Balt / Cerné mote) v Moravské brang. Severné od relativné mélce uloZenych krystalinic-
kych blokti Bl a B2 je tfeba pfedpoklddat pomémé nahly pokles brunovistulika, které
— jak naznacuje rozsdhlé a hluboké magnetické minimum — se v izemi Oderskych vrchi
a ve v. ¢asti Nizkého Jeseniku (v okoli PotStatu, Vitkova a Fulneku) miiZe nachazet pod
mohutnymi sekvencemi spodniho karbonu a devonu v hloubkéch vétdich nez 5 km.

Blok B3 do znaéné miry koinciduje s roziifenim zakryté &asti svrchnokarbonské
Hornoslezské panve v podbeskydském a beskydském prostoru. Zejména z. okraj bloku
v useku Valaské Meziti¢i-Novy Ji¢in—BartoSovice (j. od Studénky) je téméf shodny se
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z. okrajem rozsiteni ostravského uhlonosného souvrstvi (spodni namur), jak ukazuji Do-
PITA et al.,1997). Vychodni okraj svrchniho karbonu na linii Dobré u Frydku—Janovice—
Lysé hora je témé&F paralelni s v. okrajem bloku B3.

Vyzdvizeny blok B4 vytvofil podminky pro oddenudovani svrchnokarbonskych
uhlonosnych souvrstvi karvinského a ostravského, takZe na tomto bloku zistaly jen je-
jich zbytky — predeviim z. a sz. od Jablunkova, v mensi mife téZ zjz. od Hnojniku.

6. Zavér

Kvalitativni interpretace nové mapy anomalii AT, ziskané z pozemni magnetomet-
rie, realizované v letech 1999 aZ 2001, ptinesla predeviim tyto poznatky:

Kontrastnimi kratkovinnymi anomaliemi o vysokych amplitudach az 600 nT a se str-
mymi horizontalnimi gradienty az 100 nT/km byly indikovany vulkanity t&3initové asoci-
ace. Jejich magnetické anomélie dosahuji zminéné kontrastnosti proto, Ze se tyto horniny
vyznaduji vysokou magnetickou susceptibilitou (odhad stfedni hodnoty ¢ini 55 103 SI)
a dale proto, Ze se ¢asto nachazeji v mélkém ptipovrchovém uloZeni. Piesto, Ze jejich ver-
tikalni rozméry (nejcast&ji v desitkach metrd) i horizontélni rozméry (obvykle ve stovkach
metrtl az prvnich kilometrech) nebyvaji velké, tak pravdépodobnost jejich magnetome-
trické indikace zlistava vysokd zejména z toho diivodu, Ze hloubka vétSiny vyskytl téch-
to hornin neptesahuje 1 km. Vedle s povrchu znamych akumulaci t&¥initd na Novoji¢in-
sku a na TéSinsku, kde magnetometrie potvrzuje jejich vysokou ¢etnost, 1ze ukazat téméf
souvislé uzsi pasmo zakrytych vulkanitl t&§initové asociace v t&sné blizkosti vné&jsiho
okraje flySovych pfikrovi mezi Starym Ji¢inem (na JZ) a Paskovem (na SV).

Méné vyrazné anomdlie stfednich vinovych délek s amplitudami v desitkdch nT
a s horizontalnimi gradienty okolo 20 nT/km pravdépodobné souviseji s akumulacemi
svrchnopaleozoickych intermedialnich a* bazickych vulkanitd. Tyto horniny nejsou na
povrchu viibec znamy, prizkumnymi vrty byly zjistény vét§inou v hloubkéch 1 az 2 km.
Udaje o jejich magnetické susceptibilitd jsou dosti vzicné. ProtoZe u nich zatim nebyly
zjitény vysoké susceptibility v ¥adu 10~ nebo 10-2 SI, je nutno predpokladat, Ze mohou
byt magnetometricky indikovény jen v ptipadech akumulacf vé&t3ich rozmérd, alespon ta-
kovych, jakymi jsou Zilniky v okoli Celadné, piipadné v. od Kopfivnice.

Dlouhovinné anomalie regiondlnich rozméri se v dané oblasti nachazeji dvg, jedna
pfi polské statni hranici mezi Opavou a Bohuminem (aZ Karvinou) — slezské regionalni
magneticka anomalie /SIL/ — a druh4 mezi Lipnikem nad Be&vou aZ Jablunkovem — bes-
kydska regionalni magnetick4 anomalie /BES/ —, ktera zaujima v&t§inu podbeskydského
a beskydského prostoru. Pfevazujicim zdrojem obou je podloZni krystalinicky komplex
brunovistulika.

Jizni okraj slezské regiondlni anomalie je mirng ,,zvingn* slabymi magnetickymi
ucinky, které lze pripsat na vrub slab& magnetickych peliti kyjovickych vrstev (visé — na-
mur). Ostatni ¢ast této regiondlni anomalie je pfevazné monoténni. Hlavni anomalni
zdroj — krystalinikum brunovistulika — je zde mozno o&ekavat v hloubkéch 4 az 5 km
i hloubgji.

Severni okraj beskydské regiondlni anomdlie vyrazn& komplikuji uginky t&5initd,
predevsim mezi Vala§skym Mezifi¢im a Novym Ji¢inem a rovn&Z v $ir§im okoli Fren-
statu pod Radho$tém, kde se k G€inklim t&§initi navic pfipojuji i anomalni efekty svrch-
nokarbonskych a permskych vulkanitd. Jv. ¢ast beskydské anomalie mé klidny a nekom-
plikovany vyvoj, svéd¢ici o velké hloubce dostatetng silnych anomélnich zdroji. Zatim
poznanym zdrojem tohoto druhu jsou intermedidlni aZ bazické plutonity, zastizené vrty
j- a jz. od Jablunkova v hloubkéch 2 az 3 km. Dale k J a JZ je nutno o&ekévat analogic-
ké krystalinické zdroje v hloubkach 4 az 7 km.
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V rozsahlém prostoru beskydské anomdlie Ize vy¢lenit Etyfi diléi bloky magneticky
anomalniho brunovistulika, jejichZ pozice ovlivnila strukturu mladich nadloZnich kom-
plext. Zépadni nehluboko uloZeny podlozni blok mezi Lipnikem nad Beévou a Bysttici
pod Hostynem mohl ovlivnit vyzdviZeni kulmské kry Maliniku. Vychodnéji situovany
k S vysunuty a rovnéz vyzdviZeny blok krystalinika mezi Hranicemi (na Z) a linii Va-
lagské Mezitici—Novy Ji¢in (na V) piibliZil k povrchu fadu devonskych karbonatovvch
,»ostrovi® v. od Hranic a mohl mit zasadni podil na vzniku rozvodi Odra/Be&va
(Balt/Cerné mote) v Moravské brang. Mohutny relativng sniZeny (poklesly) blok situo-
vany mezi s.—j. linii Valagské Mezifi¢i—Novy Ji¢in (na Z) a tidolim feky Ostravice (na V)
do zna¢né miry podminil sou¢asné roziifeni produktivniho karbonu Hornoslezské pén-
ve, skryté pod vnékarpatskymi piikrovy. Vychodni blok mezi iidolimi Ostravice a Ol3e
svou vyzvednutou pozici zplsobil oddenudovéni vét§iny uhlonosnych souvrstvi z toho-
to prostoru, takZe na ném zlstaly jen zbytky svrchniho karbonu z. a sz. od Jablunkova.
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SUMMARY
1. Introduction

The almost 4000 km? large area under study is limited by the line connecting the towns of Opava,
Lipnik nad Be¢vou, Bystfice pod Hostynem and Vsetin on the W and S and by the Slovak and Polish state
frontiers on the SE and NE. The pattern of the geomagnetic anomalies has not been known in detail till the
end of 1990s, there. Only synoptical maps of these anomalies based on the airborne magnetic survey realized
in 1959 by Ma8in et al. (1965) and on the rough ground magnetic survey applied solely in the
Moravskoslezské Beskydy Mts. by Sutora and CHLPOS (1967) were at geophysicists’ and geologists” disposal
in the last century.

Ten times more detail map of magnetic anomalies (based on five observation points per 1 km?2) was
obtained by the ground magnetic survey carried-out during 1999-2002 in the frame of the Project titled
Geological Structure of the Contact Zone of the Bohemian Massif and the West Carpathians (Sedlak, 1999),
The new map of the AT magnetic anomalies compiled by ZABADAL, GNOJEK & MUTLOVA (in SEDLAK et al.,
2002) is shown in the Fig. 1.

2. Geological setting

The area studied is situated in the contact zone of the Bohemian Massif (NW) and the West Carpathians
(SE). The marginal part of the Bohemian Massif is built by the Lower Carboniferous Culm Facies pertaining
to the Nizky Jesenik Mts. Sporadically, the Upper Carboniferous strata crop out in the vicinity of the town of
Ostrava, too. The substantial part of the coal-bearing Upper Silesian Basin embracing the paralic Ostrava and
the limnic Karvina Formations is covered by Neogene sediments of the Carpathian Foredeep (in the N and W)
and by Outer Carpathian Nappes (in the S). The only exceptional block of the Bohemian Massif outcropping
on the eastern side of the Carpathian Foredeep is the Lower Carboniferous Malinik Hill and several small
Devonian “islets” near the town of Hranice.

All other territories laying to the SE of the Carpathian Foredeep belong to the Outer West Carpathians,
They are represented by three nappe units — the Subsilesian, the Silesian and the Ra¢a Unit — composed by the
Upper Jurassic, Cretaceous and Palcogene sediments, rarely by volcanic rocks.

3. Magnetic anomalies

The individual values of magnetic anomalies fill the total span from -382 nT to 688 nT but only two
thirds of this values occur in relatively narrow interval from -22 nT to 56 nT. It means that the anomalies of
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high amplitudes are rather rare. From regional point of view the anomalous field can be divided to three partial
areas — two positive and one negative in between.

The first positive partial area is situated in the N near the Polish state border in the surroundings of the
towns of Opava, Hlu¢in and Bohumin. It reaches up to 80 nT. Its horizontal gradient is very mild mostly from
3 to 5 nT per 1 km with the increase from S to N. The second positive partial area fills the southern territories,
i.e. the Hostynsko-vsetinska hornatina Highlands and the Moravskoslezské Beskydy Mts. Its top values grows
up to 100 nT mostly with the horizontal gradient of 5 or 7 nT per 1 km in the direction from N to S or from
NW to SE.

The negative anomalous field reaching to -70 nT is developed between the two mentioned positive partial
areas. It mostly fills the Oderské vrchy Mits. and the Podbeskydska pahorkatina Highlands. Besides the three
partial areas which are typical with long-wave anomalies there are also many short-wave anomalies. They are
predominantly developed in the central part of the area as superimposed both on the negative and positive fields
of the Podbeskydska pahorkatina Highlands.

4. Magnetic properties of rocks

The following complexes were found in the geological section of the area:

Miocene sediments with rare Miocene volcanites

Mostly Paleogene, less Cretaceous to Jurassic sequences of the Rata Nappe Unit

Paleogene, Cretaceous and Upper Jurassic sequences of the Silesian Nappe Unit

Paleogene and Upper Cretaceous sequences of the Subsilesian Nappe Unit

Limnic Karvina and paralic Ostrava coal-bearing Formations of the Upper Carboniferous

Culm facies of the Lower Carboniferous

Devonian volcano-sedimentary (on the W) and mostly carbonate formations (on the E)

Brunovistulian crystalline complex — metamorphites and plutonites.

The geological complexes listed above were drilled through in the frame of several coal and oil projects
realized in the second half of the last century, An ample petrophysical studies which accompanied the drilling
projects gathered many physical data of rocks determined on drill-cores and among them some magnetic
properties, as well. The results concerning the magnetic susceptibilities of rocks can be summarized according
to UHMANN (1973) and KADLECIK et al. (1983) in the following way.

The Miocene sediments of the Carpathian Foredeep can be characterized by the magnetic susceptibility
mean value of 0,18x 10-3 SI. Exceptionally, some Tertiary basalts with magnetic susceptibilities of 60-70x 10-3 SI
were found in the Ostrava municipal area. These basalts, however, do not influence the pattern of the map of
magnetic anomalies since they occur in the territory where field observations were excluded because of the total
industrial damage of the natural geomagnetic field.

The magnetic susceptibilities of the Paleogene and Cretaceous sequences of the flysch nappes depend on
their lithology. This parameter is lesser than 0,2x 10-3 SI in the formations where the sandstones dominate and
higher than 0,2x 103 SI (from 0,3 to 0,5x 10-* SI) in the formations where the claystones prevail. However,
their anomalous effect (as proved by calculation) cannot exceed 10 nT.

Within the Upper Jurassic to Lower Cretaceous T&3in-Hradi§t¢ Formation of the Silesian Nappe there are
volcanic rocks of the teschenite association. Their mean value of the magnetic susceptibility was assessed by
Uhmann (1973) to be 40x 10-3 SI. Later HANAK and ONDRA (in SEDLAK et al., 2001) who completed the older
data with new in-situ measurements in several quarries indicated their mean magnetic susceptibility as high as
55x% 10-3 SI.

Paleomagnetic investigation of the rock of the teschenite association was done by KRrs and Smip (1979).
They studied the rock samples from 16 quarries in Novy Ji¢in, Frydek-Mistek and Karvina Districts. They
stated that the normal magnetic polarization coinciding with contemporary magnetic field orientation was
found in 13 localities, the opposite — reverse — magnetic polarization was determined on samples from 3
quarries (situated near Novy Ji¢in and Frendtat pod Radho¥t¥m).

Poor iron ore bodies of “pelosiderite” also involved in the T&$in-Hradi¥t& Formation show low magnetic
susceptibilities from 0,1 to 0,3x 10-3 SI. The Upper Jurassic calcareous claystones and the “Stramberk”
limestone display very low susceptibilities in the order of 10-5 SI. Thick Carboniferous sequences show similar
magnetic susceptibility values to the Cretaceous and Paleogene formations, i.c. the sequences with the
prevalence of claystones show higher magnetic susceptibilities from 0,3 to 0,6x 10-3 SI, while the groups of
strata with majority of sandstones present the susceptibilities lower then 0,2x 10-3 SI. The increased magnetic
susceptibilities of the close-grained (pelite) rocks can be explain by the presence of an eolian component of
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a pyroclastic origin coming from volcanic sources situated out of the basin i.e. in the variscan collision zone as
Dopita et al.(1997) presuppose.

Besides the sedimentary sequences Late Paleozoic (Carboniferous to Permian) magmatic rocks were
revealed in nine drill-holes in the vicinity of the village of Celadna and in five drill-holes near the town of
Kopfivnice. They create buried systems of sills and dike sets. Their magnetic susceptibilities have not been
recognized properly. Core samples of the only SV-6 drill-hole (Celadna) were measured after drilling (in 1979)
in laboratory of Geofyzika s.p. in Brno. Several samples of these rocks preserved in the Rock-samples Gallery
of the Ostrava Technical University were later measured by the portable susceptibility meter. Three drill-core
samples of the SV-6 drill-hole measured in laboratory and sporadic measurements realized in the Rock-samples
Gallery gathered the susceptibility values of these Late Paleozoic volcanites in the interval from 0,4 to 0,7x 10-* SI.

Significant magnetic susceptibilities of the crystalline basement pertaining to the Brunovistulian tectonic
unit were emphasized by GnoJek and HeNz (1993), DEpACEK et al. (1997) and by Grorek and HuBATKA
(2001). This crystalline basement was reached by 19 drill-holes in the area under study. The magnetic
susceptibilities were not determined in two of them, low values such as 0,2 to 0,3x 10-3 SI were found in the
next two drill-holes. The values from 0,3 to 0,5x 10-3 SI were identified in the next seven drill-holes, three drill-
holes presented the susceptibilities in the span between 0,5 and 0,9x 10-3 SI and the remaining five drill-holes
showed the susceptibility values in the orders of 103 and 10-2 SI (HANAK and ONDRA, 2001).

There is no doubt that the expressive magnetic responses in the area studied are produced by the rocks
found in the last five mentioned drill-holes i. e. Jabltnka, Krasna 1, Lomna 1, Lomna 3 and Jablunkov. Also
the rocks found in the ten drill-holes with the susceptibilities in the range from 0,3 to 0,9x 10-3 SI have a certain
chance to produce magnetic anomalies. Finally, it is possible to state that from 17 drill-holes, on the cores of
which the magnetic susceptibilities were determined, the basement rocks of fifteen drill-holes are able to cause
magnetic anomalies. Moreover, this high share of “magnetically productive” drill-holes was obtained under
such weakening effect as (1) short interval of the basement drilled through, (2) small gain of the core from the
top part of this weathered basement and (3) expressive magnetic sources need not be situated just within the
top skin of the basement.

5. Geological interpretation — discussion

The most striking magnetic objects of this arca are the local short-wave anomalies. They are
characterized by high amplitudes (up to 680 nT) and by steep horizontal gradients of the span from 40 to 100
nT/km. They are produced by volcanic rocks of the teschenite association situated in the Tesin-Hradisté
Formation pertaining to the Silesian Nappe. Their expressive anomalous effects are mostly caused not only by
high magnetic susceptibilities but often by their shallow position. According to Mencik and TyrACEK (1985)
the sizes of these volcanic bodies are usually small — often in tens of meters, exceptionally in hundreds of
meters — which evokes that their anomalous response ceases with the depth quite quickly. But since they occur
predominantly in the depths less than 1000 m (the Silesian Nappe mostly fills the interval from the surface to
1 km) there is a real chance that most of these volcanic bodies could be indicated by the ground magnetic
survey.

The interpretation scheme (Fig. 2) shows both the volcanic bodies mapped by MeNxCik and TYRACEK
(1985) and the partial areas interpreted from the magnetic map as the places with possible covered occurrences
of these volcanites. In accordance with the cited authors the largest accumulations of these rocks interpreted
from the magnetic anomalics are shown in the northern vicinity of the town of Valaiské Mezifi¢i and in the
eastern surroundings of Novy Jigin in the belt 4-5 km wide and about 15 km long. The next similar belt is
indicated between the NE margin of the towns of Frydek-Mistek and that of Cesky Té&in. To the N of the latter
belt a parallel chain of covered volcanites is expected, too.

Another slightly narrower but almost 25 km long belt of the anomalous effect pertaining to the volcanites
of the teschenite association is indicated on the line connecting the villages of Vefovice (WSW) — Frenstat pod
Radhosdtém (northern vicinity of) - Kozlovice — Janovice — Vy3ni Lhoty (ENE). Its width mostly of 1-2 km is
broadened to 4 km only near the Fren3tat pod Radho3tém.

A disconnected row of short-wave magnetic anomalies which are also interpreted to be linked with the
teschenite volcanites is ranged along the front-line of the Outer Carpathians from the W and NW vicinity of the
town of Novy Ji¢in (WSW) to the villages of BruSperk and of Fryfovice (ENE). The westernmost local
magnetic anomalies pertaining to the teschenite volcanites were found near the Beéva river valley in the
surroundings of the villages of Choryng, Hustopete nad Be&vou and even (uncertainly) near Spicky in the
E vicinity of the town of Hranice.
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Krs & Smip (1979) who studied paleomagnetic properties of these volcanites on 16 outcrops found the
reverse magnetic polarization on 3 of them. From the existence of both normal (13 localities) and reverse (3
localities) magnetic polarization it can be deduced that the teschenite volcanites penetrated to the Tégin-Hradit
Formation at least during two different periods of the Earth magnetic field polarity. Both Krs & Smip (1979) and
MENCIK & TYRACEK (1985) consider these volcanites to be of the Lower Cretaceous to Upper Jurassic age.

Magnetostratigraphic time scale published by Cox (in HARLAND et al., 1982) shows the continuous
period of the normal geomagnetic field polarity since 83 Ma, (during the whole Santonian, Coniacian,
Turonian, Albian and almost the whole Aptian) and after the interruption shorter than 1 Ma also in the end of
Aptian and during the whole upper half of Barremian, i. e. till 122 Ma. The volcanites of reverse polarization,
thus, could not penetrate the T&in-Hradi$té Formation during the period of 83—122 Ma. Frequent changes of
the geomagnetic field polarity took place in Lower Barremian and in older periods such as Hauterivian,
Valangian, Kimmerigian and Oxfordian (pertaining to Upper Jurassic) when the periods of reverse polarization
lasted from 0.01 to 2 Ma. Hence, these periods older than 122 Ma are considered to be the probably ages of the
invasion of the teschenite volcanites with the reverse polarization into this Formation.

Middle-wave anomalies are not abundant in the area studied. Their typical amplitudes reach from 40 to
60, extremely 80 nT and their horizontal gradient varies about 20 nT/km. Upper Carboniferous to Permian
intermediate volcanites were recognized as possible sources of these anomalies. They create sills, simple dikes
and complicated dike sets in Carboniferous strata near the village of Celadna — as proved by 11 drill-holes and
in the vicinity of the town of Kopfivnice — as revealed in 5 drill-holes (MARTINEC in DopiTA et al.,1997).
Because they show not very high susceptibilities it seems that only major accumulations of these rocks are able
to produce distinct anomalies. Therefore, the middle-wave anomalies found to the E of Kopfivnice, between
Frenstat pod Radho3tém and Celadna and in the S vicinity of Frydlant nad Ostravici are interpreted as the
responses of these Late Paleozoic volcanic bodies, The Late Paleozoic volcanites revealed in some drill-holes
in the vicinity of Cesky T&3in do not produce magnetic anomalies. The reason of the absence of the middle-
wave anomalies in this partial area might be explain by an acid type of the volcanites with low magnetic
susceptibilities and by small volume of these volcanic bodies.

The long-wave anomalies are developed in two partial areas (Fig.1). The first one is situated near the
Polish state border and was named the Silesian regional magnetic anomaly — SIL. The second larger one covers
the Hostynsko-vsetinska hornatina Highlands, the Javorniky Mts. and the Moravskoslezské Beskydy Mts. It
represents the NE part of the vast South Moravian — Beskydy regional magnetic anomaly (GNOIEK and HUBATKA,
2001). Both of these regional anomalies are predominantly caused by the Brunovistulian crystalline basement.

The Silesian anomaly (SIL) grows up from the magnetic minimum very slowly with quite mild horizontal
gradient of 3 nT /km. In the NE vicinity of the town of Opava it reaches the top value of 80 nT. In the S and
W surroundings of the town of Hlugin there are some small undulations about 10 nT which may be understood
as a gent magnetic effect of the Lower and Upper Carboniferous claystones having slightly increased
susceptibilities. The main source of the SIL anomaly — the Brunovistulian crystalline basement — or more
exactly the magnetic part of this Brunovistulian complex is expected to be at the depth of 4 to 5 km in the
eastern Bohumin-Karviné partial area and even deeper in the western Opava-Hlu¢in partial area. A slightly
magnetic fraction of the Silesian block of the Brunovistulian basement is shown as the body S11 in the Fig. 2.

The southern part of the area studied is filled by the NE segment of the long-wave South Moravian
— Beskydy regional magnetic anomaly. Its horizontal gradient — being in relation to the depth of source — is not
uniform. The SE part of the anomaly situated close to the Slovak border is characterized by the low horizontal
gradient of 5 nT /km, the NW part, on the contrary, by the gradient from 15 to 25 nT /km. Metamorphic and
plutonic magnetic bodies pertaining to the Brunovistulian basement represent the essential sources of this
anomaly.

The pattern of magnetic anomalies suggests certain block structure of the Brunovistulian basement.
Between the small towns of Lipnik nad Be&vou and Bystfice pod Hostynem there is a relatively shallow block
of the basement in the depth of I to 1,5 km. It can be understood as a northern part of the large basement source
of the Hostynské vrchy Mts. anomaly (GnoJEK & HUBATKA, 2001) which embraces also so called Rusava
massif (sensu Elia3, 1997). This partial basement block is signed as B1 in the interpretation scheme in the Fig,
2. To the NE of the block B1 the next block marked as B2 is shown between the town of Hranice (W) and the
line of Novy Ji¢in—Vala3ské Mezifi&i (E). It may be also perceived as a shallow partial block of the crystalline
basement buried at the depth of about 1.5 km and shifted slightly to the N.

Further to the E a relatively sunk basement block B3 was determined. [ts W margin is situated on the line
Novy Jigin—Valadské Mezifi&i and its E margin coincides approximately with the N-S valley of the Ostravice
river. It has the mildest horizontal gradient in the sector of the field where the southern positive anomaly is
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changed to the magnetic minimum in the N. Some fractions of this magnetic basement block can be found as
far as in the southern vicinity of the town of Ostrava (e. g. B31). The depth of the crystalline basement of this
block is assessed (in accordance to several drill-holes and seismic survey results) to be 2-2.5 km in the
surroundings of Fren3tat p. R. and it is slowly decreasing to the depth about 4 km or more in the S vicinity of
Ostrava.

The easternmost basement block B4 is shown between the S-N valleys of the Ostravice and the Olse
rivers. Generally, it is the uplifted block with 5 km long promontory B41 drawn to the N in the vicinity of the
town of Ttinec. The shallowest part of the magnetic basement in the depth of 1.5-2 km is expected near the
northern margin of this block. The results of seismic profiles (HuBaTKA in KREICT et al., 1998, GNolEk and
HuBaTkA, 2001) show the expressive vertical change in the basement position along the line Valadské
Mezifi¢i-Roznov pod Radho3t¢ém-Horni Be¢va—Staré Hamry. It is called as “the Beskydy step” by Dopira et
al.(1997). The crystalline basement steeply sinks from the depth about 3—4 km to the depth of 67 km in the
direction to the south on this step. Nevertheless, the magnetic anomalies reaching high values such as 80-90
nT were found also in this sunk block area (i.e. in the Javorniky Mts. on the Czech/Slovak state border). It
means that relatively strong magnetic sources have to be situated also in this deeply sunk basement. Qualities
of these rocks could be similar to those of intermediate to basic plutonites revealed in the depth about 3 km in
the drill-holes near the villages of Jablunkov and Lomna (the Jablunkov Pluton sensu ELIAS, 1997).

A block structure of the crystalline basement mentioned above seems to influence the structure of
younger systems. The uplifted block B1 could contribute to the origin of the Lower Carboniferous Malinik Hill
clevation (near the Lipnik nad Betvou) which is exceptionally situated on the E side of the Carpathian
Foredeep, i. e. generally, in the West Carpathian realm. The uplift of the basement block B2 may condition the
absence or some shortening of the Lower Carboniferous Culm sequences and may cause a shallow position of
the Devonian carbonates in the E vicinity of the town of Hranice. Moreover, the situation of the elevated block
B2 conspicuously coincides with the water-shed of the Odra/Beéva rivers (Baltic Sea/Black Sea) in the locality
of “Moravska brana”.

To the N of the relatively shallow uplifted crystalline basement blocks Bl and B2 a steep fall of the
Brunovistulian basement is expected from the depth level of 1-1.5 km down to the depth of 4 km or more. This
fall is indicated by the deep magnetic low developed near the villages of Potstat, Odry and Fulnek where thick
Lower Carboniferous and Devonian sequences are supposed.

The sagged block B3 fairly coincides with the extent of the buried part of the coal-bearing Upper Silesian
Basin both in the Beskydy Piedmont and in the Beskydy Mits. Especially the W margin of the block B3 drawn
on the line Valadské Mezitici-Novy Ji¢in-Bartosovice (S of Studénka) is almost identical with the W margin
of the buried Ostrava coal-bearing Formation (Lower Namurian) as it was shown by DopiTa et al.(1997). The
E margin of this coal-bearing Upper Carboniferous Formation indicated by these authors on the line Dobra
u Frydku—Janovice-Lysd hora is close and parallel to the E boundary of the block B3.

The uplifted basement block B4 seems to be responsible for the denudation and a consequent erosion of
the Upper Carboniferous coal-bearing Karvind and Ostrava Formations so that their remnants could be
conserved only locally in the W and NW vicinity of Jablunkov and partly also in the WSW vicinity of Hnojnik
as it was proved by drill-holes (Dopita et al.,1997).

6. Conclusion

The geological interpretation of the new magnetic map obtained by the ground magnetic survey realized
in 1999-2001 brought the following knowledge.

The volcanites of the teschenite association are indicated by the high amplitude and short-wave
anomalies with a steep horizontal gradients reaching 100 nT/km. Their contrast pattern is caused by their high
magnetic susceptibilities (the estimated mean value is 55x 103 SI) and frequently by their relatively shallow
position. Besides many outcropping teschenite bodies in the vicinity of the towns of Novy Ji¢in and of Cesky
Te$in an almost continuous belt of buried teschenite volcanites was interpreted near the front line of the Outer
Carpathian Flysch Nappes between the villages of Stary Jicin (SW) and of Paskov (NE).

Less expressive middle-wave anomalies of the amplitudes in tens of nT with horizontal gradients about
20 nT/km are probably caused by the Late Paleozoic intermediate to basic volcanites. These volcanic rocks do
not outcrop. Their sill and dike bodies were found only in drill-holes in the depth of 1-2 km. Very high
magnetic susceptibilities (in the orders of 10-3-10-2 SI) have not been found in these rocks yet but it is true that
they have not been studied sufficiently, up to now. Because only medium susceptibilities in the order of 104 SI
were determined in their core-samples their anomalous effect can be expected only if they create large
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accumulations at least such as the dike sets or stockworks found in the vicinity of the village of Celadna or to
the E of the town of Kopfivnice.

Two long-wave anomalies of regional sizes are situated in the area studied. The first one named as the
Silesian regional magnetic anomaly (SIL) fills the area near the Polish state frontier between the towns of
Opava and of Bohumin. The second one is the Beskydy regional magnetic anomaly (BES) covering most of
the Beskydy Piedmont, the Moravskoslezské Beskydy Mits, and the Hostynsko-vsetinskd hornatina Mts. The
Brunovistulian basement complex is the major source of the both regional anomalies.

The southern margin of the SIL anomaly is slightly undulated by a weak anomalous effect caused
probably by scanty magnetic claystones of the Carboniferous Formations. The northern part of the SIL anomaly
is monotonous. The Brunovistulian basement source is expected there in the depth of 4-5 km or more.

The northern margin of the BES anomaly is complicated by the expressive magnetic effects of the teschenite
volcanites especially in the N vicinity of the town of Vala3ské Mezifi¢i and also in the surroundings of Frenstat
pod Radho3tém where the effect of teschenites is combined with the response of buried Upper Carboniferous to
Permian intermediate to basic volcanites. The SE part of the BES anomaly is smooth. It means that it is caused by
deep but forceful sources. The only revealed sources of this kind are the intermediate to basic plutonites reached
by several drill-holes in the depth 2-3 km in the S and SW vicinity of the town of Jablunkov. Further to the S and
SW (in the Javorniky Mts.) the basement sources are expected to be in the depth of 4 to 6 (7) km.

Four partial Brunovistulian basement blocks the position of which influenced the younger superimposed
complexes can be distinguished in the area of the BES anomaly. The northern relatively shallow partial basement
block situated between the towns of Lipnik nad Be¢vou and of Bystfice pod Hostynem may cause the uplift of
the Culm series of the Malinik Hill exceptionally cropping-out on the E side of the Carpathian Foredeep.

The next also uplifted basement partial block can be defined between the town of Hranice (W) and the
line connecting the towns of Novy Ji¢in and Valasské Mezific¢i (E). Its uplift enabled several Devonian
carbonate “islets” to outcrop in the E vicinity of the town of Hranice and it could substantially contribute to the
origin of the Odra/Be¢va water-shed in the “Moravska brana” locality.

The next partial basement block situated between the line of Novy Ji¢in—Valasské Mezifi¢i (W) and
Ostravice river valley (E) is a sunk block the position of which may influence the present-day extent of the coal-
bearing Carboniferous formations buried under the Outer Carpathian Nappes.

The easternmost block limited by the Ostravice river valley (W) and the Ol3e river valley (E) is the uplifted
partial block. Its position influenced the denudation and erosion waste of the substantial SE part of the coal-bearing
formations so that only sporadic remnants of them could rest in the W and NW vicinity of the town of Jablunkov.
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