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ABSTRACT: The paper preIIIeI1'te 'l!ltholQgicall and 1If;1'8~ ana[yalB of the 
uppermost Trdassic deposits of the Cho/! unit of the Strifovsk4 hamatkla (Slovakia) 
and West Tatra lOB (,Polanld). '!'he unique l!lthologllcal. and paleontalcgical charac­
teriaUcs at. !these depoa1ts operm1t recognition of a new llthostrablgmphicaI unit, 
the Norovica FOl'IDBti.on, in the Trlassk: of the West CRrpatblaDa.; The fIormati\lI1 
includes light-grey com.paCt limestones ovet'bing the Hauptdolamit and underlying 
the Lower Liassic crinoJdal l4mestones. Three members are dist.iDguiahed w.ithin 
the Norovlea Formaticm, w. Lower J,imE!llllbone .Member. Shva Woda Limestone 
Member, and. Mo;Itfp. LJmestone Member. The Norovdca Format.tan contains the 
conod0nt8 MtBUceUa JIIOBthemfteim KODb" & Mock and the :fJoram1nJ.fers 7'ria8ina 
hatltkeni lIIajlzon :lndlcat1ve of 'the Rhaet1an. Only the lowermost part of the 

formation D1Il3" represent the TJpper Norian. (Sevatian) .. 

INTRODUCTION 

The uppermost Triassic deposits of the Choc unit(Hronic) in the 
West· Carpath1ans are only fragmentarlly preserved, as they have under­
went an erosion in several sections due to the Early Kinimerian epeiro­
genic movements. These are mostly light-grey to grey, compact. organo­
detritic limestones resembPng in lithOlogy the Dachstein Limestone. 
'They occur in the northwest pari of the Str6Z0vsk8. hornatlna (cf. 
Foetterle 1864; Kulcsat 19.15. 1916;<MaheI. 1946, 1962; .Kochanow 1959, 
1962. , ~9~7). the north :Mlde .K.aiPa~ :Mi;S "(~el·1~5_8 •. K~ov~ '1964), 
njj~erh slopes ' of theNizke Ta~·· MtS· (Biely 'i962),and' the·Polish 
Wesf.,Tdtra· 'Mts -,(Guzik '1959;' G8ZdZi~ .. ~. Za~ ··t973;. G~cld 
1978a. b). Only in Hybe regi9D- th~ "uppermost Triaasic strata' are ' re-
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presented by dark limestbnes intercalated with marls and marly shales 
recognized for the Hybe Beds (cf. Stache 1868, Goetel 1917, Michalik 
1973, GaZdzicki & at. 1979). i" 

The below presented Btratigraphica1 and facies arialysis of the 
uppermost Triassfc of the Choc unit is based upon sections " of the 
Strtiowkil homatina in Slovakia, and of the Polish West Tatra Mts 
(Text-fig. 1). 
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F"ig. " 1. Locamat.f.oiJ. or" the ~vesucated areas "!Do Czechoslovakdan and Po}1.sh west 
Carpatblana· (a). tmd geQlogical aketch-map or t.he middle "V6h Valley" (b) with 
" i:lelf.mitation of the mveftipted areas (e and "d -" Bee Text-.f.fgs" 5 and 'l) 

1 ~ Bd (~~ I IKftII:a mppe " (L\:IIftr l'CK........ CI'eIIIIa.,..,. 
~ pax,e IIIIIIJIMI (MIddle ~ aetaceom), • uppIIIm.- '.1'dMIIc - ....... of &he 
CbDi! 1IDtt tN'OtO-~. . etdlov DIII'IP8 (iIIidd1e ".l'riMItc)." . Pl8!eatleDe 1IeCHaUm .. ; 7N.,._--- "" 



CHARACTERISTICS OF THE . DEPOSITS . 

The sedimentary sequence arid' inicrofacies of the uppermost Triassic ' 

of the Choc ~t· is presented after 8~e selected sections ~oin' t~e 

Chocholowska and Lejowa valleys in the West Tatra Mts, . and . the 

sections of Mt. Norovica and 'Nstie in the Strizovsk6. homatina (c/. 

Text-figs 1-9 and PIs 1-10). 

WEST TATRA MTS 

The uppermost Triassic strata of the ChoC' unit show considerable 

tecto~ distur.bances between the Chocholowska and Lejowa valleys. 

This may be due to post-orogenic ~avitational tectonics of pre-Paleogene ' 

age: the uppermost Triassic limestones occur in form of isolated blocks 

scattered iD the megabreccia . of Middle to Upper .Triassic dolomites 

(Text-fig. 2). 
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ACTA Ci£OLOCirCA POLONICA, VOL. 30 A. CiAZOZrCKJ &- J . MICHALIK. l"1 .. I 

Ex.posure of the uppermost Triassic hmeslones of trhe Cho(; unit (h)lpo tralotyp 

section of the Norovica Formation) ilt the foot of Siwiailskie Turnie in the 

Chocbolowska VaUey; sampling ites (1-15) are indic t d; photo taken in May 1978 

'. 
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icrofacies from Chocbolowska 'Valley section; taken X IO 
1 L.am.l.rul ed micr1.le; L.ower I..dmesto c Member, layer J 
a andy b10p I$pulte contaJ.nin the youn,csl Tl'lass1c conodonls ot the ,enus Mt.,ketl4; 

Slwa WoeSa I..dmestone Member, layer 4 
:I Crlnold-brachtopod blooo$parUe; MoJtIn J..Lmestonc _ ember, layer ab 
<I Blosparrudlte cOmposed ot crJ.nol<l an<l bracb.lopod <lebrls as well as ot subordinate 

oolds and toramln1ters Aulotortu. ,lnuol1U; MoJl:in LImestone Member, layer 1 
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LAYERS 1--2: I.amlntlted m1~ (R. 2, Fig, ·1), some · 80 cm thd.ck, with 
occasional ·remains of pelecypods, eaBtl'q)Ods, and· OIftra(lOdes asspciated rih some 
fora.oi.ini:ters G10m0api1'a. 
LAYERS 3-5a: Sandy biopelsparites (pI. 2, Fig. 3), some 180 cm thick, containing 
small fTagments· of crdnoids and 'the conodonts MUikeUa p08themateini Xozur & 
Mock 1lIld MiBikeUa ~. A (8ensU Gatdzdcki 19'18b). The foraminUers are a:epresented 
by G10m0spi1'CI, . T1'ochammina. Agathammina. Nod08aria, and very rare AuIotOTtuB 
:f1'iedlt; Tf'iastna hantkeni appears a't the top·at the set. There 94'e also the algae 
ActcuZeUa. It 1& to be noted that the stra'blgraphica11y important conodonts 
MiBikeUci · posthematemi co-occur in the I.gIel'IDOSt pa1"I; of the set. {layer Sa) with 
the llu'ge bentbic foraminifers TriaBina ha.ntkeni.· .. 
LAYERS 5b-14a: .Crinoid-brachiOlPod 'bl.ooosparltes IWd.th corals, pelecyJpo!h, and . 
intrac1asts (Pl. 2, Fig. 4 and PI. 6, Figs 1-3). There is also a rich f.oraminifer 
assemblage represen.t8tive of the famlly lnvoluUmdae Biitachld, 1880, 8ensU Plller 
(1978), lncludiDg Aulot01'tu8 :friedlt, A. stnuo8us, A. tenuiB. A. tumtdus, AulocOftus 
pe1'mOdi8Coide8, and e~cially TriaBina hantkent. The. species TU1'1'iBpif'iUina 
minima has also been recorded in the set. The brachiopod assemblage is 
dominated by Rhaettna l11'ega1'ia, wbile the lP81e.cypods Me represenlted by Atreta 
intusstriata, Placunopsi8 alpina, and a few apecl.'JI1enB of Rhaetatricula contona. 
Coral colonies assigned :to Cllathocoenta 8cha:fhautlt and Phacelo8t1l1OP~lIUum 
1'obustum ~ life position occur in the uppermost part of the set (layers p-14a). 

The uppermost Trlassic rocks of the 0bcK! un11; are ez&)OIIed at the .eastem 
slope of the valley close to its mouth (Text-:t:ig. 2 and PI. 3). These are ligbt-grcy 
to grey organodetrital limestones interaLlated here and there w.ith lofer.l.tic and 
limy. dolomdtes (Text-fJ:i. 4). The ex.posed sequence is some .13 m thiclt but bath 
the lower and .u;pper boundaries of 'the unit are covered with waate deposits. 
The brachi.opods Rhaetina g1'egaria and the pelecipods At1'eta intus8triata occur 
rather commonly. Tbe pelecipods RhaetauictUa contorta, Placunopsi8 alpina, and 
Modiolus 8cha:fhautlt. and the corals PhacelostlllophllUum 1'obustum and Retia­
phllUia sp. have been found. dn the. walfte deposits. The rocks BTe represented 
mostly by bio,pel:m1cr:ites (pI. 4, Fie. 1) and .b.I.ointrasparltes (iPl. 5, FJg. . 3) 
containing bracllklpod, cr.iDoid, and pstropods debris assoCiated commonly with 
. pellets, m,1IraclaSlts, and/or oOids as well as onkolitic orusts. The abuo.daDit for­
a·miDdfer assemblage <c1. Pl. 5, Figs 1-':'2) IiDcludes Aulot01'tu8 :trifIdU, · A. BimwBuB, 
A. tenuis, Auloconus penn.odiBcoide8, T1'ocholtna C1'IJIBa. and. Tnasina hantkenL 

The sequence a."esembles the u~ost set of the above described sect~on 

from the Cbocbolowska Vailey. 

sTRAZovsKA HORNATINA 
\ 

In the northwest part of the Strazovska bornatina, the uppermOst 
Triassic limea1xm.EB of :the Chol: 1:JIDit pverlie the Hauptdolamit of 
a considerable thiclmess (Tezt-fil. 5). They are overlain in turn by 
transgressive Lower IAaBBic arinokial. limest~ yie1dmg pe1ecypods of 
Hettangian age (Kochanova ··1962). The· ·Upper . Tl.-iaSsic strata are cut by 

5 
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dislocations. which results bi isolated blocks ,of Upper Triassic to Middle 
Jurassic limestones' being scattered. within the· Hauptdolomit (cf. Text­
-fig. 5). 

The 11J)permost TriassIc deposits are elllPOsed at t·he afforested northeastern 
slope of the Mt. 'Norovica, some 260 m northeast of the top (Tm-fig. 6). The 
sequence, 12 ,m tbi:ck:. comprises Hght-grey organocietrital Hme&tones iDtercalated 
with oolitic, crinoldal, aDd Megalodon lImeatonea (Text-fig. 8)~ ' Loferi1;ic dolomites 
and marls occur m. mJnar 8IIDOUDtS. The boundary with the ' Haupfidolomit is 

i i 
.1. :.~ :GII-~; I I. i '. 9 

Bb l' "e ' GII ' 
s. '.''''",,8 , ,i 
8 It ,. ·\.Ie 

... v \8 ,'-'\ 

... " " • .." .... GD, 
"~' .... ..... " 

G ' , ." ~ \ .. 'i 
"........ I 

I I, ~~ 2 
s • ',,f, :00' 

[ ~ 
5 ........ ' v '" . , v ....... a 
~. ~/-/.-~ i 

,'O' ........ ,d ~ 
'!l .. ,. r/- /':/'';", '' 

'/ //.i o . 
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see also Teltt-fiig. 2 and PL ,3); explanations the same as for Text-fiI. 3 
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Exposure of the uppermost Triassic limestones of the Chot unit (Norovica Form -

lion) in the Lejowa Valley; lower and middle parts Of the section are exposed 

(sampling sites 1-11); photo taken in August 1978 
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Lejowa Valley section, Mojtln Limestone Member; takEn XIO 1 _ Blopclm.lerhe composed of br chlopod and corals debrIs os w 11 as 01 pellets; layer 3 e _ SloP sparen.lt compo edot strongly erushed bloc!a Is d some 10rarnlnUcrs TrlG8lna 
Ilantkanl ; layer 11 

3 _ Lorerltle Umy dolomtle with algal lam1naUon; layer 10 
, _ Foramln rors TrllUlnCl 1~4ntkanl In blopclmlerlle; layer 124 



ACTA OEOLOGICA POLONICA. VOL. 30 A. C; ZD2.ICKI • J. MICHALIK, PLo S 

Lejowa Valley section (cnt'd), Mojtin Limestone Member; taken XIO 
1-2 - Mlcrolacles with 10ramJnUers 7'11/U£na lIantkenl, Autotor(U. 1rl dU, Alllotortus turnl­

du, aDd Allloconllt p rrnodUcoldar in braehlopod-crinold blosporlte; layer 13 
3 - Blolntrasparlte composed ot brachlopod, crinold and gaslropod debris, as well u 01 

lnlraclesls Dd oolds; layer J7 



ACTA GEOLOGICI'. POLONICA, VOL. 30 A. GAtDZICKI &: J . MICllALIK. PLo 8 

Cilocilolowska Valley section (cnt d from Pl. 2), MOjtin Limestone Member; laken 
XIO 

Blosparrudll conlalnlng crlnold and bracblopod debrIs witb ookoUtlc cru.$1s as weU 
as 01 oolds and loramlnLf rs Trlllst7l4 /tanlkent: layer 9 

: Crlnold blooosporllc with Trtut7l4 IllIntkenl: layer lOe 
3 Crlnold-brachlopod blosparUe cootalning bloelasls wJth onkollUc crusts end some 

oolds; layer 13 
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covered with waste deposits. The rooks .coIl!tadn abUDda!lt brachiopods Rhaetfna 
QTegaria (pt 9, Fig. 4). peleC7POds .Racunopna alJrina. 2UTsta 'ntUBltriata. MVBi­
diopt87"a &p., and uniden1#mble mepiodoI1'tlds. Fish' teeth occur sporadieally at 
the base of the sec:tion. ·The dominant microfacles are blooo~~s wlth 
bEecblopoci, crdnoid, and pelelC3'PO'd debris aDd cdl:oUtic cr:ustl! BB 'Well BB ooids 
(Pl. 9, FftC. 4 and P1. 10, Fdp 3-4). Blopelm1c:rltes (Pt 9, FiI- I) aDd blolntrasparites 
(Pl. 10, Fdg. I) occur aubordfnately. ForamiD:iferB occur a.bun~ throughout 
the sequence, dncludiDg TriaBlna ha.ntlcen' (Pl. 9. Figs 8-5) aSBOcia&ted with 
AuIot0rtu8 tnedl' (PL 10, Fig. 3). The species MSwUpora cuuWteri bas been 
recorded in the lower part of the sequen-ce. 
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KO!:ECA 
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1>····(r1 

1'S'J2 
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Fig. 5. GeoWglcal map of the area between KoIeca 8Dd Koieck6 Podhradie (for 
locaUzation see lIIl"ea c in Te:ld;-fig. 1b); arrow .indicates. stratotype section of the . 

No;rov1lCa Fo.rma..t.ion . 
J MIddle aDd :ower '1t1-sc dDloml'tei, I upparJDDa 'l'riaIIIIIc .llmeamae. Of ee NDrovSca 
FDIrlIIBIiIoD, a LlIIII c,riDo1dal ~, • :coil. aberty Jlmeaton., • Ma1m tme-satned JIm..--. • LoWer Cretilllcl!lDUlJ mely ·!mll8llllDeII &Dd A'Pt&ain bI.aa1I: oqabodetzttlal IoImIllrtoDeII 
power liIht corn.), 7 AplMDf tuftJ.tS, • AUUa-CenamarJlaa IIhaIeI With ~ of 
lImMfIaIDeII QIIl the JQwtlrDKlld; paR) iIIIId ~ /J NeDle.na ccm.11amerate. end ~eII, 

. . VI Quatema"7 c!1!plIIMIt. U t.aulW, .JJ mam overthmltla 



TBSTJi!: SBC'lUON 

The uppertno8t Triaasic rocks are exposed BIt the· southwest· slope· of Mt. 
Trodovac" -On ·:the RruilDka creek: (TexJt-:l!igs '1--8). The investigated sequence ;is 
locaJted at il'be road ci.# TfstiJe-Prutlna; 1 ·lmn 8Quthwest off Tfstde (Text-f,fg. 9); 
it approximates 46 m·1n ·thiclmess. ·Some samples' (Ml-M28) ·were also taken 
for compa.niII;ive pUl"pOIleS :!!ram. a 14 m thick·' sequence 10cated 50 .m ~ve the 
creek: ~d (TeJd;,;:t.ig. 8);· . the latter aeotion was sWdled by .RaI!kOv6.. (lP'1B) .. 1.he 
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·Fig. 6. Stratotyp~ section of the Norovica Formation· at . Mt. Norovica· (c. fn 
TeB-fig. lb see BlBo Text-fig. 5); explanations the siune as for Text-fig. 3 
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boundaQ' wlth' the Ba~lomit. is covered wdth waste ~poaits. In tarn, the contact with the Lower . Liaasie crdnoldal. limestones .~ 'clearly in the . additional, higher-located 8eCHon' (Te::lll;.,fig. 8). The mam . investigated' sequence is split inIto 6 paris by dislocations . but tDOnetheless, the subumts am be easily canelated with one another. The uppel'JD()st 'l'rfasslc i1"OCks' Iinclude ldght-grey, compact, -organodetritai Umestones mtercalated commonly rih oolitic llmestoues , ('l'ext-f,ig. 9). There are also some mtel'lCalatllons of brachlopOd and coral lImestones, dolomites. and. marls. The «"eCOl'ded macrotaunal assemblage includes the C01"Ills RetiophyUia ~Zathrata and R. pa-racZ"thrata. abundant brachiopods Rhaetina grellaria aud ZUQmayereUa uncinata, peiec,pods A~etci intusatnata and ·.PIGcunopsiB aJpina.' and lBlidentWable eastropods, The il'ocks are represented mostly by mQcblqpod-erinoid blopelm1crltes (Pl. '1. Foiga 2 and'4) and bio­oosparenites with brach1opod, pelecYPod mid cr.Inoid debris and ODkalitle crUsts and oolitic coatd:ngs (iPl. 8, :&'lgB ~. FoTamtnifers 0CCU'r specially abundantly in biopelsparites and biopelmictdtesi they iIN:lude mostly TriaBina hantkeni (pl. 7. Fiig. S and PL. 8. FigS 1--2) assoclated rih Aulotortua .1riedli, A. ainuosUB 
(PJ. 10, Fig. 1). A. tenuiB. A. tumidus. AuZoconus permodiBcoidea (Pl. 8, Fdgs 1~2), Trocholina craaaa. and Sem_in"oZuta clari. '!'he higher-lOcated section ydelded also the spores Globocooete alpina. alSBe CyZindroporelZa sp~. and holothurieu sclerltes Theelia aemradiata, T~ atellifera, and Th. wriabilii (see Ra&ori 19'18). 

SEDIMENTARY SEQUENCE AND IMPORTANT FAUNAL ASSEMBLAGES 

~e pr~ented characteristics of the uppermost Triassic of the Ch'lC DaRJe· (Hircmic) demonstrates clearly that these il'OC'ks are largely 
different from their time equivalents of the high-tatric (Tatric) and sub­
-tatric (KriZna = Fatrie) units. 

First of all, the investigated rocks are close in lithology to the 
Dachstein Limestone and show a unique position in the Triassic of the 

. West Carpathians. TheY' display a continuous sedimentary transition 
from the underlying Hauptdolomit, while they are transgressively 
overlain by the Lower Liassic crinoidal limestones. There is no sueh 
Upper Triassic to Lower Jurassic sequence in any other tectonic unit 
of the West Carpathians (cf. Michalik 1977): . 

The investigated rocks contain. very rich . and abundant associations 
of large benthic involutinid. f-oraminifers dominated by the sPecies 
Triastna hatr.tkeni (see Text-figs 3-4, 6, and 9). This is the area With 
maximum frequencY -of the involutinids in the . uppermost . TriasBic ol 

. the· West Carpathians. 
Furthermore, the investigated rocks yielded the latest known cono- ' 

donts MiBikeZZa posthemsteini and MiBikeZZc:& sp. A Bensu Gaidzicki 
(1978b). The conodont frequency is here the highest among those,. few 
thus far known localities with MiBikeZZa pOBthemsteini (cf. Gaidzicki 
1978a;b). 

The b:tv~ated rocks eontainalso the corals PhaceZoB~yZ~hyZZum 
robUBtum, PinacophyZZum Zeiowae, and Cllathocoenia BchajhautZi (see 
Roiliewicz '. '1974). 
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These unique characteristics " of the uppermost Tripssic of the Choc 
unit (Hromc) makes the basis-for reCognition of a new Hthostratfgraphic 
unit in theTriassic 01. the West "Carpathians, the ;r;ro~ Formation. 

NOROVlCA FORMATION 

NAMlI:: .After Mt. Norovica, StrAloVllki borDattna, 8lovaJda (et. TuWig. .). 
Gl!INlI&I.AL Lt'l'HOLOGY: Lilbt-fp.'eJ' lID Jfl~, compaat, orgmodetr.ttlc ~ee cloH to the 
DacliIIteIa I[~e. TheE. •• lnt~ of QQJ.I.ttc, Cl'IIIaaidal, braobJlopod. CIOral, and 
M8I1111odcm " :Im.-ee ('I'elIIWJSII "" a--.. .. &Dd I), w.IItb Joferitlc daIIIImltes .aDd mar18 in 
mIlD« Im10WIIIL " 
SYNONYKY: 'l'I1wI far, " theae "roab were called .. the Bhaetlc or Bbaetlc are:r lfmenoDes 
(1IIahal 188t), or" the "Jfle:r llmeatcme. of the BrODIc "(]IfJcbellk 18'17). 
'l'YPJI: ~: fiartberl1 IIope or lit. INDrOVCoe. ~... PRl't of Jibe -SIIr~ 
h~, ~aJdIi (n. 'l'e1t-IIp f...-t). 
Hl/l<iIS:mIiA.'1t11'iIP.iii LIOC.ALl'1'm8: (l) at 1IliI "jcd Of ~ TUmIe 1D the 0IDcb0Dl0w&ke 
vane:r, West "Datn II1II8, PIDIa:Id (H. '.l'eD-fiIIe 1-1 add " p;l. 1); aDd (I) Dear "l'rtII4e, f!lk)vekl. .. 

( ... "'I'eEWIP ~ 
BOmm.AIBII!BIB: 'ltJ.e " ~ boWldarJ' III ell; 1I11e q Of the BIIup~t;. T'.b.e upper boUnd1n.7 
fa marked bJ' tb.a treDqreeBI."" Lower Llaedc CrfDo1daJ. 11meelones c- Tut;..fq. 8). 
'11mOKINiIIee: 'raIal tw'olm_" ~ 10 m. " 
r0am.8: All tbo88 iUted .la I&I1e Rz't "(Te1Ct~...... .. aad 8). 
AGE: fLate NorfoaD (8tmt.tdIm) 10 iRboeat1aD. 
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Mt. Norovica section, Mojtin Limestone Member; taken X10 
1 Dolornicr.!rt.e w!ith 'Organic fragments (m06tly pelecypod and cri.nal.d debris); layer 4 
2 BiopeJrnJ,ordte COITliPosed ot strongly crushed blocLa&t6 {)t pelecypod, crlnoid and 

brachlopod debI'ls .as well as· 01 t'Oram.lnlters Autotortus IIIIld pellets; layer 6 
AssoclatIion ot !oraminl!er6 Triasina hantkent in biooosparJ.te; layer 14 

f Brachiopod (Rhaettna) bi.o06'parite; layer 15 
5 Biooosparite oontainlng cr.i.nold debris and foramLnUers Trtastna hantkent; layer 15 
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Mt . Norovica secti<ln (cnt'd), Mojtin Limestone Member; taken X 10 
1 Blooomlcrite 'With for.amlniters Triastna hantk.ent and AUIotortus stnuosus ; layer 19 
2 BlalntNIspar1te composed ot pe1ecypod and cr.1nokl debrds wLth onkall.tl.c crusts as 

w~ll >as IOr intr~asts; layer 24 
3 A StOdiatlon of foramin!.teI'S AUIotortus jriedlt in crU.noid-pelecypod-bracbJ.opod blo­

mlcrlte; J.ayer 25 
• BiooospaTite containing 1.arger pelecypod, gastropod and crtnoid debr1s with onkollt1c 

crU51s as well as QO'ids: layer 29 
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Three members are distinguished in the Norovica Formation after the 

nature of· the sedbnentary sequence, the microfacies, and , the fauna. 
These are: the Lower Limestone Member, the .Siwa Woda Limestone 

Member, and the Mojtin Limestone Member (Bee Text-figs 3 and 10, 

~an 
. 

Cr1-noidal limestones of lower Lias 'Hettangi an 

. . 
z 
0 -~ 
:E: Mojtin . limestone ·Member 
0::: 
0 'Rhaetian 
u. 

cC 
u -> Siwa Woda Limestone Member 0 
0::: 
0 ?Upper Norian z Lower Limestone Member . Norian 

H a u p t d 0 ·1 o.m i t Carnian 

Fig. 10. Litho8tra1.dgraphiCBl subdivleion of the No1'Ovica Fonnation 

LOWlIlB LIlIIESTONB MJ!!MBEB 
, . 

This dDfarmal .unit, most probably the lDIw8l"rDO!Jt pait of ;the Norovica 

Formation, has- 'been recol'lded only &It the base of the hypos1:ratobp section 

In the CbocholowJtka · vaUey (Text-fig. 3 and Pl. 1). It corDtPrises erPJ7 to dark-· 

-grey lamfnated adcr1tes with lIfngle fos&ils tpl. 3, Fig. I), 1'8II&lDg up to some 

80 cin !In tblckness. The lI.'e1a.tlonsbip to the overlying members of the Norovial 

Formation·is UDC1ear because of ihe tectonU: nat1!l'e of the coo.tad. This unit; 

. is probably to be aSSIgned .to the Upper Nard8n (Sevatlan), as Ilt is. overlain 

by the well ciooIJmeDIted Lower Rhaetian a,iWl\ Woda Limestone Member (cj. 

TaU':'figs 3 ,and 10). 

InWA WODA LDIBSTOKB lIIEMBEB 

This unit mc1udea treY. compaotJ sandy, biopelsparite limestones (PI. 2, 

Fig. 3) with abundant CCJDOClon.'ts MtBi.keUa poBthemstetni Kozur .& . MpS and 

MiBi1ceUa IIIIP- A SeRBU Gaf.dzidri (l9'18b), aDd foramlnifers AulotortuB friedli · 

(KrlsItan-Tol1man n). The name of the undIt is after the Slwa Wodil. oreek In the 

Chocho!owaka Valley (Tm~. 3). The type seCtion of the Siwa Woda J;.knestone 

lI/Iember is in the hyportratotype section of the Norovica Format4on at the fnot 

of Slwi8f1alde TUrme 4n the Chocbolawska Valley (Tezt-fig. 3 and P1. 1). The 

member e/ttadns some 180 cm in tmc1mess. As ju.dled from the oacurrence of 

the conodoms MiBikena poathemBtdni and ;the foIaminuers Aulotortus: ;friecUt. 
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the member ·is to be asaigned to the Lower Rbaetian . (cf. Gatdzicki 1978b). The 
&wa Woda Limestone Member has thus far not been recorded in the strMovskA 
'L. ___ .... : __ 

1I0JTIN LIMESTONE MEMBER 

This is the basic subumt of the Norovi.ca FOI'lIla1ri.on; it comprises ugbt-grey 
to brownish, compaot, ooUtdc and organadetrltal limestones of the · "Dachstein 
facies" (PI. 5, Fdgs 1-2; PI. 6, Figs 1-3; ~d PIs 7-10). The jlollowing fossillJ 
have be~ reoorded!(cf. Kochanova. 1962, Mahel & al. 1968) · in the MOjtin 
LimestonE' ·Membe~ in the MOjtinska, Valley, Strazov*a hornatina: 

~: .Rha8~ Qr8O"/Iria (SaealO, B. PllrifCl1'mU (SWa), Z8W8ria CIU8triacCI (ZUIInByeJ:). 
~. IIZUjJCk4 (ZUODa7er), Zu~ tmdnGta ~); . 
Pe~:· A.treta ,~ (lI:mmI'Ic:h), CGrdttcJ . ~oa(Hauer). ~ Ift/IGtCI Schaf­
blL1.f, G. pra8CUf'MW (QuenlftedJt), Uma cf.cUacua 8t1Jpp1m1, Ltom-8a Wf'IJQUZorN .(IIt1nlfter), 
P,-otocardta ,.hCl8t1ca (illIeriam), Placunopm GlsM4 (WIDtrler), .RhCI8tautcuZa oontoria (POl"t.IOck); 
00ire1II (i'eponeId for the !II'1It idme): Philic81oattllophllllum ,.obuBcum ~ Ph. mmtllm 

. RoDlewtlcz, RetItlPhlllUG par'IICZathrClta iIIiDDlewiaz. A.mCleOfllOt'pha Ot'G.IIiHPtCI IReU& 

·There are · ~oabundant and rich involutiDki foraminiferal a9Sociati~ 
dominaoted by TriaBina hantkeni Ma!jzon (cf. Pl. 4, Figs 2, 4; PI. 5, Figs 1-·2; 
PI. 7, Fig. 3; and PI. 9, Figs 3, 5). The name of the member is after the 
Mojtinskta Valley, Stirazovska hornat1na, where the type section is designated. 
Hypostratotytpe ·sections are inil;he Cbocholowska Valley and in the Ttstie region 
(cj. TeJIIt-figs · 3 and 9). The Mojtdn Ldmestone Member oVeTHes the . Siwa Woda 

. LlLIIiestone Member in the ChochoJlawak8 Valley sectdon(see Text-fJi. 3 and PI. 1). 
The upper boundary of the Mojtjn Limes:toxre Member coincides with the upper 
bounda'17 of the whole Norovica Formaltioo.. This lIDember attafnsup to 50 m 

. in thidmess and OOCUll.'s in all the iinwmigated ·geoliOgical seations of the West 
'TatraMts and Strazovsk8. . bomatilla . (cf. · Text-figs 3-4, 6,' and 9). As judged 
from the distribution of the foramlnifers Triarina hantkeftj, the MOftf,n Limestone 
Member is to be assigned to the uppei-moSt Lower to UpPer Rbae1liQn (cf. Gat­
dzicld & al. 1979). . 

CONCLUSI~S 

The new. Norovica Fo~tion is recognized for .the unlqueuppermost 
TriaSHic seqlUence of the Chol: inappe (HronIic) ' in the Weat Carpathi8lIlS. 
The· formation overlies the Hauptdolomit and u,nderlies the Lower 
Liassic crinoidal limestones. It approximates 50 m in thickness, and 
ranges in age since the ?Late Norian · (Sevatian) : through the Late 
Rba~n. 

The Norovica Fonnation .largely differs from its time equivalents 
of the high-tatric aDd Bub-tatric (Kriina) units, i.e .. the Tomanova Forma­
tionand the . Fatra Fonnation, resp~vely(cf. Michalik & al. 1976, 
Michalik i977, Michalik & al. 1979). 
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A. GA,ZDZICKI i J. ,MICBALIK 

LITOLOGIA I STBA~GBAFIA NAJWY~SZEGO TRIASU JEDNOSTKI 
CIiOCZA:8SDE.T ~OB. STlI.A.20WSKlCB' I TATB ZACBODNlCB 

(Streszczenie) 

W oparciu 0 profile z G6r Straiowa'k:ich na Slowacji oraz dolifn Chocholowskie 
i Lejowej 'W Polskich Tatl"l¥:h Zacbodnich, przedStawiono na&t~pstwo osad6w 'Oraz 
charakteJ.7stydt~ mikrofac;lalnq -u'bwor6w JlIIdwyzazego tria&u jedn0st.k:4' choozaDaki.ea 
(H,.ontcum) Kaqlat ZaoC~h .(pM. fig. 1--f oraz pl 1 i 3). Swolste cechy tycb 
osad6w, jak· r6wniei JJtw5.er.dzony zesp61 element6w fiorySltyozoych i faunistyc'P­
nych (PM. ~l. :I oraz ~10) staly si~ podstaWEl do wyr6Znienia W obr~bie utworOw 
triasu Karopait Zachodnich nowej jednostkd. :u.tostratygraficznej, a mlanO'Wic1e fQr­
macjli. norow'ickiej. For.macJlI llorowiokEl stanow.f. okolo 50 m m!EliB'ZOlici sek.wencja 
jasno-szarych zwill~h w8lPieni z wkladkaml wapien4 dolomit::v~h i 'l"Z8dko 
1IUIll'g]d, spoczywajltCl!d na dolomicie gl6wnym .(Bauptdolomtt), a' pmy'krytej 'przez 
wapleme krynoidowe liasu dolnego (het1mg). Stratot,pem wyn,iDionej fmmacj,i 
jest protil odslaniajllCY Bill na B'tokach Norovicy w G6rach StIaZowskich (po,.. 
fig. 5-:-8), W hipostratotypami B'Il profile z Doliny ChocholowSklej 50 aklo14c Tfstie 
(pM. fig. 3 omz 9). Na'7JWa formacji Jest 1l0'Wa i zo&tam 'ZIlproponowana pierwszy . 
raz w niniejnej pracy. 

W obrQbj.e formacji norowdcki.ej wydzlelono trzy ogndwa:' ogniJwo "Wapieni 
dolnY'Ch, ogniwo wapieni Siwej Wody, oraz ogmwo wapleni mojtifl.9kich. W wa­
pleniach Siwej Wody I waplemach mojlliflltkich stwierdzcmo obecnoli~ 'konodont6w 
oraz szeregu ohvornic 0 rmaczeni-u stra.tygmflcznym; BEl to przede ws:r,ystkim ko­
nodonty 'MiaikeUa p08themsteini Xozur & Mock, ara.z bardzo Jicme otwomice 
fiiasina hantkeni Maj'ZOD. Wymdendone mikroskamienlalo8ci okre!lajq wiek za- . 
wierajElcych de osad6w DB retyk (pO,.. fig. 10). W tej sytua-ejil. jedynie ogniPNo 
waplend dolnych moZe obejmowa~ wlek:awo glimy noryk (sewat). 
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